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ADVERTISEMENT. 
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1  HE  conclusion  of  Humboldt's  Political 
Essay  on  New  Spain  is  now' laid  beftrfe 
tlie  Public,  The  IVanslator  in  these  con- 
cluding volumes  has  continiiied  to  convert 
the  weights,  measures,  and  coins  of  the 
original,  into  those  tised  in  England,  wîtih 
all  thé  accuracy  in  his  power;  buthehts 
cautidtisly  and  perhaps  pfudentSy  abstained 
from  taking  notice  of  any  seetning  over- 
sight  or  inconsistency  of  M.  de  Humboldt, 
occurring  to  him  in  the  course  of  transla- 
tion. lÉ  is  hardly  possible  for  «.  Translator 
of  thé  most  obtuse  intdilect!  not  occasionaHy 
to  perceive  a  vulnerable  point  in  his  original  ; 
and  what  the  present  Translator  perceives 
or  imagines  he  perceives,  he  is  at  no  time 


ADVERTISEMENT- 

very  willing  to  keep  locked  up  from  others  ; 
but  whether  from  his  former  notes  being 
intrinsically  without  merit,  or  from  its  being 
expected  that  so  humble  a  being  as  a  Trans- 
lator, should  steer  at  as  great  a  distance 
as  possible  from  the  higher  parts  of  author- 
ship, the  Translator  candidly  confesses 
that  the  reception  of  these  notes  so  far  as 
jhe  has  had  occasion  to  learn»  was  not  such 
as  to  induce  him  to  resumse  the  office  of 

Commentator. 

From  an  idea  that  the  weights  used  in  the 
original,  where  the  contrary  was  not  ex- 
pressly stated,  were  French,  the  Tr^^nslator 
uniformly  considered  marcs  to.  mean  pfiarcs 
of  France  ;  and  it  was  not  till  near  the  end 
0/  the  third  volume,  he  discovered  that 
the  author  meant  marcs  of  Castille,  which 
are  to  the  French  as  541  to  576  :  the  con- 
versions of  marcs  therefore  as  far  as  page 
594  of  the  third  volume  are  all  in  a  slight 
,  degree  erroneous,  and  to  be  reduced  to 
accuracy  require  to  be  multiplied  by 
.93923. 


ADVERTISEMENT. 

The  Translator  in  printing  a  list  of  Errata 
has  no  doubt  that  it  might  be  easily  in- 
creased by  an  attentive  and  intelligent 
reader.  Those  who  know  the  difficulty  of 
carrying  a  work  through  the  press  with  a 
tolerable  degree  of  correctness  will  not 
perhaps  be  the  most  forward  to  accuse  him 
of  inaccuracy. 


£RRATA. 

VoL  III,  page  ISl  fine    I  for  aOmAms  read  aSmai. 

132    «-  15  fmgrammaUtey  readgrammëike^ 

15  ùntgremOs,  rcÊdgametu 
134    —  13  for  dayey^  read  day. 
145    —    5  2iid  GoliimD»  for  7500^  read  75a 
158    —    5  for  ràrotfi,  read  vitreous. 
181    —    2d  note,  for  9342,  read  3842* 
251    —    6  dele  That. 


BOOK  IV. 


CHAPTER  X. 

PLnts  supplying  rttm  materials  Jor  manuftctures  and  corn* 
merce^f^^Rearing  of  asttle.i'^Fisheries^^^Agricukural  prO' 
duce  estimated  Jrom  the  value  of  the  tithes* 

Although  the  Mexican  agriculture^  like 
the  agriculture  of  every  country  which  supplies 
the  wants  of  its  own  population,  is  principal- 
ly directed  towards  alimentary  plants/  New 
Spain  however  is  not  less  rich  in  Jjbftsp  gftin — 
modities  ç:;i:çlusively  called'£(o2cmia/;  that  is  to 
say  in  the  productions  which  supply,  raw  ma- 
terials for  the  commerce  and  manufd.ctaring  iur  ,^ 
dusEnf  of .  Eupoper*  That  vast  kingdom  unites, 
in  flus  point  of  view,  the  advantages  of  New 
England  with  those  of  the  West  India  Islands. 
It  is  beginning  in  a  particular  manner  to 
enter  into  competition  with  these  islands,  now 
that  the  civil  war  of  St.  Domingo  and  the 
devastation  of  the  French  sugar  colonies  have 
Tendered  the  cultivation  of  colonial  commodi- 
ties more  profitable  on  the  continent  of  Ame- 
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rica.     It  is  even    observable    that    in    Mexico 
this    species   of  cultivation  has  made   a  much 
more  considerable  progress  than  that  of  com. 
In  these  climates^  the  same  extent  of  ground^ 
for  example  an  acre  of  5368  square  metres^» 
yields  to  the  cultivator  from  80  to  100  francs 
in  wheat,  250  francs  in  cotton,  and  450  francs 
in  sugarf.     The  difference  in  the  value  of  the 
produce  being  then  so  enormous,  we  ought  by 
no  means   to  wonder  that   the  Mexican  colo- 
nist gives  to  colonial  commodities  a  prefei'ence 
over  barley  and  wheat.     But  this  predilection 
will  never  disturb  the   equilibrium    which  has 
hitherto  existed  between  the  different  branches 
of    agriculture,    because,    fortunately    a    great 
part  of  New   Spain,  situated  under  a  climate 
more    cold    than  temperate,    is  unfit    for    the 
production  of  sugar,  coffee,  cocoa,  indigo  and 
cotton. 

The  cultivation  of  the  sugar  cane  has  made 
such  rapid  progress  within  these  last  years^ 
that  the  exportation  of  sugar  at  the  port  of 
Vera    Cruz    actually    amounts    to  more    than 

*  57780  square  feet.     Trans. 

f  This  estimate  is  looked  upon  as  the  most  exact  by  th» 
cdonists  of  Louisiana  near  New  Orleans.  They  calculate 
on  20  bushels  of  wheat,  250  pounds  of  cotton,  and  1000 
pounds  of  sugar  per  acre.  This  is  the  mean  produce  ;  but 
it  may  be  easily  conceived  that  these  results  ttuit  bot 
modified  by  a  number  of  local  drcumstancei. 
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half  a  qiillion  of  arrobas,  or  6,250,000  kilo- 
gp^amipes*,  whiph  at  three  piastres  the  arroba, 
is  equal  to  seven  millions  and  a  half  of  francsf . 
We  ^  have  already  observed  that  the  ancient 
Mexicans  were  only  acquainted  with  the  sirop 
of  honey,  that  of  the  metl  (agave)  and  the 
sugar  of  maize  cane.  The  sugar  cane,  culti- 
yated  froni  the  remotest  antiquity  in  the  East 
Indies,  in  China  J,  and  in  the  South  Sea  Islands, 
was  imported  by  the  Spaniards,  from  the  Ca- 
nary Islands  into  the  Island  of  St.  Domingo, 
from  whence  it  was  successively  introduced  into 
the  Island  of  Cuba  and  New  Spain.  Peter 
D'Atienza  planted  the  first  sugar  canes  about 
the  year  1520§  in  the  environs  of  the  town  of 
Conception  de  la  Vega.  Gonzalo  de  Velosa 
constructed  the  first  cylinders;  and  in  1535 
more  than  30  sugar  works  were  already  esta- 
blished in  the  Island  of  St.  Domingo,  of  which 
many  were  served  by  a  hundred  Negro  slaves, 

?  1 3,793,7^  lb.  avoird.     Trans. 

t  J|?  312,525  sterling.     Trans. 

%  I  am  even  tempted  to  believe  thai  the  process  used  by 
us  in  tl^e  making  qf  sugar,  has  been  broû^h*t  ^om  Oriental 
Asia.  I  recognized  at  Lima  in  Chinese  paintings  repre- 
senting the  ^s  and  trades,  cylinders  placed  horizontally 
fmd  put  in  motion  by  a  mill,  cauldrons  and  purifying  a|Q)ara* 
tus  such  as  are  now  to  be  seen  in  the  West  Indies. 

$  Not  in  1506  as  is  generally  said* — Oviedo,  who  came 
to  America,  in  151 3,  cays  expressly,  that  he  saw  the  first 
sugar  wodps  establidied  at  St.  Domingo.  (Hkioria  nfittMrai 
deIndias,UbAv.c.B.) 
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and  cost  from  10  to  12  thousand  ducats  in 
expense  of  erection.  It  is  remarkable  enough 
that  among  the  first  sugar  mills  (trC'^ 
piches)  constructed  by  the  Spaniards  in  the 
beginning  of  the  16th  century,  some  of  them 
were  already  put  in  motion  not  by  horses  but  by 
hydraulical  wheels,  although  these  same  water 
mills  (trapiches)  or  molinos  de  agua,  have  been 
introduced  in  our  days  into  the  Island  of  Guba^ 
as  a  foreign  invention,  by  refugees  from  Cape 
François. 

In  1553  the  abundance  of  sugar  was  already 

so  great  in  Mexico,  that  it  was  exported  from 

,  Vera  Cruz  and  Acapulco  into  Spain  and  Peru** 

This  last  exportation  has  long  ceased,  as  Peru 

produces    now  more  sugar   than  is    necessary 


.  ^  **  Besides  gold  and  silver,  Mexico  furnishes  also  much 
sugar  and  cochineal,  two  very  precious  commodities,  (éa^ 
thers  and  cotton. — Few  Spanish  vessels  return  without  m 
cargo,  which  is  not  the  case  in  Peru,  that  has  however 
falsely  the  reputation  of  being  richer  than  Mexico.  This 
last  country  has  also  preserved  a  much  greater  number 
èf  its  inhabitants^— It  is  a  very  fine  and  very  populou» 
country,  to  which  nothing  is  wanting  but  more  frequent 
rains.-— New  Spain  exports  to  Peru,  horses,  beef,  and  sugar." 
«—This  .  remarkable  passage  of  Lopez  de  Gromara,  who 
describes  so  well  the  state  of  the  Spanish  Colonies  to- 
wards the  middle  of  the  16th  century,  is  only  to  be  found 
in  the  edition  de  la  conqtUsta  de  Mexico^  published  at 
Medina  del  Campo,  lôÔSf  fol.  139.  It  is  wanting  in 
the  French  translation  printed  at  Paris  in  1587,  p«  191. 
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for  its  own  consumption.  As  the  population  of 
New  Spain  is  concentrated  in  the  interior  of 
the  country,  we  find  fewer  sugar  works  along 
the  coast,  where  the  great  heats  and  abundant 
rains  are  favourable  to  the  cultivation  of  the 
sugar,  than  on  the  ascent  of  the  Cordilleras,  and 
in  the  more  elevated  parts  of  the.  central  table 
land.  The  principal  plantations  are  in  the  in- 
tendancy  of  Vera  Cruz,  near  the  towns  of  Ori- 
zaba and  Cordova  ;  in  the  intendancy  of  Puebla, 
near  Guautla  de  las  Amilpas,  at  the  foot  of 
the  Volcan  de  Popocatepetl  ;  in  the  intendancy 
of  Mexico,  to  the^  westward  of  the  Nevado  de 
Toluca,  and  to  the  south  of  Cuemavacca,  in  the 
plains  of  Sail  Gabriel;  in  the  intendancy  of 
Guanaxuato,  near  Celaya,  Salvatierra  and  Pen- 
jamo,  and  in  the  valley  of  Santiago;  in  the 
intendancies  of  Valladolid  and  Guadalaxara,  to 
the  southwest  of  Pazcuaro  and  Tecolotlan. 
Although  the  mean  temperatm'e  most  suitable 
to  the  sugar  cane  is  24®  or  25®  of  the  centigrade 
Thermometer*,  this  plant  may  however  be  suc- 
cessfully cultivated  in  places  where  the  mean  an- 
nual heat  does  not  exceed  19®  or  20®t.  Now 
the  decrease  of  the  caloric  being  nearly  a 
degree  of  the  Centigrade  Thermometer  for  eveïjr 
200  metres  J  of  elevation,  we  find  in  geWèrMf 

*  From  75*»  to  Y?*"  of  Fahrenheit.     Trans.         >  -  i- 
f  From  66<*  to  68*»  of  Fahrenheit.     Trans.      ^^.J^ . 
t  200  metres  »  656  EngUsb  feet    Trans.     '-f\À 
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under  the  tropics,  on  the  rapid  declivity  of  moun- 
tains, this  mean  temperature  of  20°  at  1000 
metres  of  elevation*  above  the  level  of  the  ocean. 
On  table  land  of  a  great  extent,  the  heat  is 
increased  to  3uch  a  degree  by  the  réverbéra-, 
tion  of  the  earth,  that  the  mean  temperature  of 
the  City  of  Mexico  is  17**  instead  of  13*".  Tf  j 
that  of  Quito,  is  15^  8  instead  of  IV.  ôj-  The 
result  of  these  data,  is,  that  on  the  central 
table  land  of  Mexico,  the  maximum  of  heat  at 
which  the  sugar  cane  vegetates  vigorously 
without  suffering  from  frost  in  winter,  is  not  1000 
but  from  1400  to  1500  metres^.  In  favourable 
exposures,  especially  in  valleys  sheltered  by 
mountains  from  the  north  winds,  the  highest 
limit  of  sugar  cultivation  reaches  as  high  as 
2000  metres.  In  fact,  if  the  height  of  the  plains 
of  San  Gabriel  which  contain  many  fine  sugar 
plantations,  is  only  980  metres,  on  the  other 
hand ,  the  environs  of  Celaya,  Satvatierra, 
Irapuato  and  Santiago,  are  beyond  1800  metres 
of  absolute  elevation.  I  have  been  assured  that 
the  sugar  cane  plantations  of  Rio  Verde,  situated 
to  the  north  of  Guanaxuato  under  22®  30'  of 
latitude,  are  at  an  elevation  of  2200  metres  |, 
in  a  narrow  valley  surrounded  by  high  Cordil- 

*  3280  feet.     Trans. 
t  62*»  6  and  ôe""  6  of  Fahr.     Trans, 
t  «f  4  and  52*  9  of  Fahr.     Trans, 
f  From  4592  to  4920  feet.    Trans. 
|'7811fee^.    Trans. 


hsr»Sf    aq4    so  wann  that  its  inhabitants   fre- 
quently wffier  from  intermittent  fevers.     I  dis- 
covered on  e^aipining  the  testament  of  Cortezf 
that  in  the  time  of  this  great  man  there  were 
sugar  works   near  Cuyoacai^  in  the  valley   of 
Mexico.      This   curious    £act    proves   what    is 
indicated    by    several  other   phenomena,    that 
this  valley  is  colder  in  our  days  than  it  was  ajt 
th^  coownenceqient  of  the  conquest,  because  a 
^eat    nuffiber  of  trees    then    diminished    the 
effect  of  the  nçith  winds  which  now  bjow  witU 
impetuosity.     Those  accustomed  to  see  isugar 
cane   plantations   in  the   We^t   India    Islands 
will  learn  With  the  ^ame  astonishment,  that  in 
the   kingdom    of  New    Granada  the   greatest 
quantity  of    sugar  is  npt  yielded  in  the  plains 
qn  the   banks  of  the  river  de  la  Mad^lena,  but 
on  the  ascent  of  the  Cordilleras,  in  the  v^ey 
of  Guadu^,  on  the  road  froni  Honda  to  Santa 
Fe,  in  a  district  which  according  to  jopiy  barome- 
trical measurement,  is  from  1200  to  1700  meiresf 
above  .the  level  of  the  sea. 

*  **I  order  an  examination  to  be  made  whether  in  my 
tstados  lands  have  been  tal^en  from  the  natives  to  be  planted 
with  vines;  I  wish  also  an  examination  to  be  miade  as  to 
the  ground  given  hy  me  in  these  last, years  to  my  domestic 
Bernardino  del  Castillo  for  the  establishment  of^  a  sugar 
plantation  ne^  Cuyoacan."  (Manuscript  teitamerU  ùf 
Heman  Cortess^  executedat  SemUe^  the  18^&  Augvutf  1548,  art. 
48-)  '  •''  '-''     '■ 

t  From  3936  to  5576  feet.     Trans. 
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Fortunately  the  introduction  of  Negroes  has 
not  augmented  in  Mexico  in  the  same  propor- 
tion as  the  sugar  produce.  Although  in  the 
intendancy  of  Puebla  near  Guautla  de  las 
Amilpas,  there  are  plantations  (haciendas  de 
cana)  which*  yield  annually  more  than  from 
twenty  to  thirty  thousand  arrobas*  (from  600,000 
to  750,000  kilogrammes t)  almost  all  the  Mexican 
sugar  is  manufactured  by  Indians  and  con- 
sequently by  free  hands.  It  is  «easy  to  foresee 
that  the  small  West  India  Islands,  notwithstand- 
ing their  favourable  position  for  trade,  will  not 
be  long  able  to  sustain  a  competition  with  the 
continental  colonies,  if  the  latter  continue  to 
give  themselves  up  with  the  same  ardour  to 
the  cultivation  of  sugar,  coffee  and  cotton.  In 
the  physical  hs  well  as  iu  the  moral  world,  every 
thing  terminates  in  a  return  to  the  order  pre- 
scribed by  nature  ;  and  if  small  islands,  of  which 
the  population  wns  exterminated,  have  hitherto 
carried  on  a  more  active  trade  with  their  pro- 
ductions than  the  neighbouring  continent,  it  is 
only  because  the  inhabitants  of  Cumana,  Cara- 

*  This  produce  is  veVy  considerable,  and  it  is  *  only  to 
be  found  in  a  single  plantation  in  the  Island  of  Cuba  of  the 
name  of  Rio  Blanco^  belonging  to  the  Marquis  del  Arcos, 
between  ^aruco  and  Matanzas,  which  annually  produces . 
40,000  arrobas  of  sugar.  There  are  not  eight  which  yield 
for  ten  years  in  succession  35,000. 

t  From  1,103,500  to  1,655,250  lib.  avoird.     Tram. 
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cas,  New  Granada  altid  Mexico  began  very  late 
to  profit  by  the  immense  advantages  derived  by 
them  from  nature.  But  roused  from  a  lethargy 
of  many  ages,  freed  from  the  shackles  vehich  a 
false  policy  imposed  on  the  progress  of  agriciil- 
ture,  the  Spanish  colonies  of  the  continent 
will  gradually  take  possession  of  the  different 
branches  of  the  West  India  trade.  This  change, 
which  has  been  prepared  by  the  events  of  St. 
Domingo,  will  have  the  mort  fortunate  issue  in  the 
diminution  of  the  slave  trade  ;  and  suffering  hu- 
manity will  owe  to  the  natural  progress  of  things 
what  we  had  a  right  to  expect  from  the  wisdom 
of  the  European  governments.  Thus  the  colonists 
of  the  Havannah,  well  informed  as  to  their  true 
interests,  have  their  eyes  fixed  on  the  progress 
cf  sugar  cultivation  in  Mexico,  and  the  coffee  of 
the  Caracas.  They  have  long  dreaded  the  rival- 
ship  of  the  continent,  especially  since  the  want 
of  combustibles,  and  the  excessive  dearth  of  pro- 
visions, slaves,  metallick  utensils,  and  the  neces- 
sary cattle,  have  considerably  diminished  the 
net  revenue  of  the  plantations. 

New  Spain  besides  the  advantage  of  its  po- 
pulation, has  still  another  very  important  oite 
in  the  enormous  mass  of  capitals  in  the  pos- 
session of  the  proprietors  of  mines,  or  in  the  hands 
of  merchants  who  have  retired  from  com- 
merce.  In  order  fully  to  feel  the  importance 
il  this  advantage,  we  must  recoUect   that  in 
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the  island  of  Cuba  the  establishment  of  a 
great  sugar  plantation,  worked  by  300  ne- 
groesy  and  yielding  annually  500,000  kilo- 
grammes* of  sugar,  requires  an  advance  of 
two  millions  <^  livres  Toumoisf,  and  that  it 
brings  in  from  300,000  to  350,000^  livres  of 
revalue.  The  Mexican  colonist  may  choose 
along  the  coast,  and  in  the  valleys  of  greater 
or  less  depth.  Hie  most  suitable  climate  for  the 
s^ltgar  csme  ;  and  jbe  has  less  to  fear  from  frost 
than  ^e  oolomst  of  Louisiana.  But  the  ex* 
traordinary  eonfiguratioii  of  the  surface  of  New 
SIpain  throws  great  obstacles  in  the  way  of 
transporting  sugar  to  Vera  Cruz.  The  plan- 
tations now  in  existence  ^re  for  the  most  part 
v-ery  remote  from  the  coast  opposite  to  Europe. 
The  iîountry  haying  yet  neither  caniis  nor 
roads  fit  for  carnage,^  the  mule  carriage  of  the 
sugar  to  Vera  Cruz  increases  its  price  a  pi- 
astre per  arroba,  or  eight  sous  per  kilogramme§. 
Thase  obstacles  will  be  ^muoh  fdiminished 
%vth€i  rt^asds  now  making  from  Mexico  to 
Vera  Cruz  by  Orizaba  and  by  Xalapa,  along 
the  eastern  slope  of  the  Cordilleras.  It  is 
also  probable  that  the  progress  of  colonial 
agrkultare  will  contribute  to  pf^ple  the  shores 

*  1,103,500  lb.  avoird.     Trans. 

f  JÉ?  89;34fO  sterling.     Trans. 

i  From  jC  12500  to  14581  Sterling.     Trans. 

$  About  Sd.  per  21b.  avoird.     Trans.  ^^ 
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I. 

of  New  Spain,  which  for  ages  have  remained 
desert  and  nncultivated. 

It  is  observed  in  Mexico  that  ihe  veztm,  or 
juice  expressed  from  the  sugar  cane  is  more  or 
less  sugary^  according  as  the  pktnt  grows  ini  the 
l^ain,  or  on  sm  Novated  table  land.  The  same 
diSdreace  exists  in  the  cane  ciiltivated  at 
Malaga,  the  Canary  Islands,  and  the  Havannah. 
'The  elevation  of  the  soil  every  where  produces 
the  same  effects  on  vegetation^  as  the  difference 
of  geographical  latitude.  The  climate  has 
also  an  influence  on  the  proportion,  between 
the  quantities  of  liquid  waA  ery^tatiizable  sugar 
contained  in  the  juice  ^f  the  cane  ;  for  «eme» 
times  the  vezou  has  a  very  sweet  savour,  and 
yet  crystallizes  with  great -difficuky.  The  che- 
mical composition  of  the  vezou  is  not  always 
the  same,  and  the  excellent  experiments  of  M. 
Proust,  have  thrown  great  rlight  on  the  ..phe- 
nomena discoverable  in  the:  American  smgar 
works, many  of  which  are  loathe ^sUgiiir ^rl^nier 
the**Éiuse  of  great  despondency. 

ÏVoitti  the  iîidst  exact  calculations  that  ^  Ï 
cofûcl  make  at  the  islaad  of  .Cuba»  1 4^d  that 
«..given  hectare  of  ^ground\>yields^  fer-fiiueau 
term  12  <mbic  'luettes  of  >  vêsiiaUf  ^Dm^^whiehiis 
dtaWû'by  the  ^oCéssÀës  hitherto  in  «se,  in  whiiéh 
much  sugary  matter  is  decomposed  by  *'fire,  at 
most  from  ten  to  twelve  per  cent,  or  lôOO 
kilôgriiiiimés^  of  raw  sugar.     Tney  reckon  at 

.*  SSIO  lb.  avoircL    Trans. 
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the  Havannah,  and  in  the  warm  and  fertile' 
parts  of  New  Spain,  that  a  caballeria  of  ground 
which  contains  18  square  cordeles  (at  24  varas)^ 
or  133,517  square  metres*,  yields  annually  2000 
arrohcLs,  or  25,000  kilogrammes.f  The  mean 
produce,  however,  is  only  1500  arrobas,  which 
is  1400  kilogrammes  of  sugar  per  hectare  :];• 
At  St.  Domingo,  the  produce  of  a  carreau  of 
ground  containing  3403  toises,  or  12^900§  square 
metres  is  estimated  at  4000  pounds,  which  is 
equal  to  1550  kilogrammes  per  hectare.  Such 
k,  in  general,  the  fertility  of  the  soil  of 
equinoctial  America,  that  all  the  sugar  consumed 
in  France,  which  I  estimate  at  20  millions  of 
kilogrammes  II,  might  be  produced  on  a  sur- 
face of  7  square  leagues^,   an  extent   which 

♦  1,4«37,163  square  feet.     Tram. 

f  Upwards  of  50,000  lb.  avoird.     Trans. 
'  %  S089  lb.  avoird.  p.  107,639  square  feet.     Tram. 

§  188,854  square  feet.     Tram. 

II  44,1 40,000  lb.  avoird.     Tram^ 

f  France  drew  from  her  Colonies  in  1788,  a  total  of 
872,867  quintals  of  raw  sugar,  768,566  of  clayed  sugar, 
and  242,074  of  sucre  tête*.  Of  this  quantity  according  to 
M.  Peuchet,  only  434  thousand  quintals  of  refined  sugar  were 
éoii^lfmed  in  the  kingdom.  We  learn  from  the  lists  pub» 
lisbrà  during  the  ministry  of  M.  Chaptal,  that  the  impor- 
talion. of  sugar  amounted  in  France  in  the  year  9t  to 
515,100  quintals. 

*■  Sucre  lile  or  sucre  de  tête  is  that  which  is  taken  from  the  upper  part 

or.  h^  oC.the  conical  pot  or  pan  {formé)  used  in  the  making  of  clayed 

.  fc   .    .  «  •        .  .  ■   • 

sugar.     {Catauxtur  Part  de  adihez  la  canner ,  p.  453.)     Trans. 
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is  not  the  thirtieth. part  of  the  smallest  depart- 
ment of  France^ 

In  grounds  c^fltble  of  .being  watered,  and 
in  which  plants  M^th  tuberoiis  roots,  for  ex- 
ample batates  ^nd  ^.ignames f  have  preceded  the 
cultivation  of  the  sugar  cane,  the  annual  pro- 
duce amounts  even  to  three  or  four  thousand 
arrobas  per  cabaUeriUf  or  to  2100  and  2800 
kilogrammes  of  raw  sugar  per  hectare..  Now, 
in  estimating  an  arroba  at  three  jpiastres,  which 
is  the  mean  price  at  Vera  Cruz,  we  find  from 
these  data,  that  a  hectare  of  irrigated  ground, 
will  yield  to  the  amount  of  2500  or  3400 
livres  tournois  in  sugar*,  while  the  same  hec- 
tare would  only  yield  to  the  value  of  260 
livres  in  wheat,  supposing  a  decuple  return, 
and  estimating  100  kilogrammes  of  wheat  at 
1600  livres  tournois.  In  drawing  a  comparison 
between  these  two  species  of  cultivation,  we 
must  never  forget,  that  the  advantages  of  the 
sugar  cane  cultivation  are  very  much  diminished, 
by  the  enormous  advances  required  in  the  esta- 
blishment of  a  sugar  plantation. 

The  greatest  part  of  the  sugar  produced 
in  New  Spain,  is  consumed  in  the  country. 
The  consumption  probably  amounts  to  more 
than  16  millions  of  kilogrammesf  ;  for  that  of 
the  Island  of  Cuba,  undoubtedly  amounts  to 
from  25   to   30,000  cherts   (caxas)  of  16  w- 

*  Froiniei(M«  to  1^141  p.  107,689  square  feet:     Trans. 
f  Upwards  of  35  millions  of  pounds  avoird.    Trahi. 
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robas,  or  200  kilogrammes.  Those  who  have 
not  seen  with  their  own  eyes,  the  enormous 
quantity  of  siigar  consumed  in  Spanish  Ame- 
rica, even  in  the  poorest  families,  will  be  as- 
tonished to  hear,  that  the  whole  of  France 
demands  for  its  own  wants  only  three  or  four 
times  as  much  sugar  as  the  islimd  of  Cuba, 
of  which  the  free  populatim)  does  not  exceed 
the  number  of  340,000  inhabitants. 

I  have  endeavoured  to  bring  together  in 
one  view,  the  exportation  of  sugar  from  New 
Spain,  and  that  from  the  West  India  Islands. 
It  was  impossible  for  me  to  reduce  all  its 
data,  to  the  same  period.  I  could  not  procure 
certain  information,  as  to  the  actual  produce 
of  the  English  Islands,  which  has  prodigi- 
ously increased.  The  Island  of  Cuba  expor- 
ted in  1803  from  the  port  of  ihe  Havannah, 
158,000  ctisaSf  and  from  the  port  of  the  Trinity 
and  Santiago  de  Cuba,  including  the  contra- 
band 3000  caxas  ;  Hence  : 

Total  exportation  of  Sugar  from  the  Island  Kilogr. 

of  Cuba  -  -  .  :^7.600,000 

Exporti^tion  of  Sugar  from  New  Spain,  500,000 

arrobas,  in  1803        .  .  «     6,250,000 

Exportatien  from  Jamaica,  in  1788      -  •    42,000,000 

^SLpcHTtation  |rom  the  English  Virgin  Islands  and 

Antigua,  in  1788  -  -  •  49^10,000 
Exportatipnfrom  St.  Domingo,  in  1788  -  82,000,009 
: in  1799  -    20,400,000 

I  belies  we  away  admit,  lliat  the  whole 
of  the  Ammoan  Islands  actndly  supply  EJorope 
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with  more  than  200  millions  of  kilogprammes 
of  raw  sugar,  of  which  the  value  even  in  the 
Colonies  is  40  millions  of  piastres,  or  more 
than  200  millions  of  livres  tournois^,  estima- 
ting the  coxa  at  40  double  piastres.  Three 
causes  have  concurred  to  prevent  the  rise  of 
this  colonial  commodity,  since  the  destructioH 
of  the  plantations  of  St.  Domingo;  namely 
the  introduction  of  the  sugar  cane  of  Otaheite, 
which  on  the  same  extent  of  ground  yields 
a  third  more  vettm  than  the  common  cane; 
the  progress  of  agriculture  on  the  coast  oi 
Mexico,  Louisiana,  Caracas,  Dutch  Guyana  and 
Brazil;  and  lastly  the  importation^  of  sugar 
from  the  East  Tndies  into  Europe. 
,  This  importation  especially  ought  to  fix  the 
attention  of  those  who  reflect  on  the  future 
direction  of  commerce.  Ten  years  ago,  the 
Bengal  sugar  was  as  little  known  in  the 
great  market  of  Europe,  as  the  sugar  of  New 
Spain,  and  now  both  of  them  compete  with 
the  sugar  of  the  West  India  Islands. 

The  United  States  have  received  sugar  from 
Asia,  as  follows 


In  1800 


From  Manilla 
IVom  China  and  theT 
East  Indies     •    J 


Kilogr. 
216,4.52 


In  1801 


In  1802 


Kilogr. 
403,389 


310,020       387,20* 


iCilogr. 
646,461 

574,939 


Tbta      I     526,472  |     790^3  I  l,221,4p0 
*  8  millions  Sterling*    Vram. 
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The  great  fertility  of  the  soil,  and  the  im- 
mense population,  gives  such  great  advantages 
to  Bengal  over  every  other  country  of  the  globe, 
that  the  sugar  exported  from  Calcutta,  after  a 
passage  of  5200  leagues,  is  still  lower  at  New 
York  than  the  Jamaica  sugar,  which  comes^ 
only  from  a  distance  of  860  leagues.  This 
phenomenon  will  not  appear  so  astonishing,  to 
whoever  casts  his  eye  over  the  table  given  by 
me  in  a  former  part  of  the  work,  of  the  wages 
of  labour*  in  the  different  countries  of  the 
woij^ld,  and  who  reflects  that  the  sugar  of  Hin- 
dustan, which  is  not  however  of  the  greatest 
purity,  is  manufactured  by  free-hands,  while  in 
the  West  India  Islands  (in  the  Island  of  Cuba 
for  example)  to  produce  250,000  kilogrammes 
of  raw  sugar,  requires  200  negroes  whose  pur- 
chase amounts  to  more  than  300,000  francsf. 
In  the  same  Island  the  maintenance  of  a  slave 
costs  more  than  20  francs  per  month|. 

According  to  the  curious  information  given 
by  M.    Bockford,    in   his    Indian  ReereationSf 

•  According  to  Mr.  Playfaîr,  f  Statistical  Brewary  1801, 
p.  60.)  thç  price  of  labour  in  Bengal  is  as  follows:  a 
mere  workman  gains  12  shillings  per  month;  a  porter 
15;  a  mason  18^;  a  blacksmith  or  carpenter  22f  ;  an  Indian 
soldier  20:  all  in  the  enyirons  of  Calcutta,  reckoning  th^ 
English  shilling  at  25»  French  sous,  and  the  nqpee  at  twa 
•hillings  and  sixpence. 

t  £  12501  Sterling.    Tram. 

X  l^.M.    Tram. 
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printed  at  Calcutta^  tbe  sugar  cane  ia  cultivated 
ih  Bengali  prindipallj  in  the  di3tricts  of  Ped^ 
dapore,  Zemtadar^  in  the  Delta  of  Godarery^ 
and  on  the  banks  of  the  Iriver  E21yseram«  The 
^antatkms  are  watered  there^  as  is  also  eus- 
tomairy  in  sevseral  parts  of  Mexico,  and  in  tiie 
T^aUey  of  Guines,  to  the  south  east  of  the  Ha* 
Vannah.  To  prevent  the  soil  from,  being  eit- 
haustedy  they  cultivate  altemately  leguminoas 
plants  vnth  the  sugar  cane,  which  attains  in 
general  three  metres  of  elevation,  and  from 
thfee  to  EMU*  centmïétres  in  thickness.^  In 
B^igl^  an  acre  {of  0368  square  metres)  yields 
fiôOO  kilogrammes  of  sugar,f  amounting  to 
4650  kilogi^mmes  p^  hectare:  consequently 
the  produce  of  the  s^l  is  twice  as  great  as 
that  of  the  West  Indies,  while  the  price  of  the 
labour  of  a  free  Indian,  is  almost  three  times 
less  than  that  of  a  negro  slave  of  the  Island 
«f  Cuba.  In  Bengal,  dx  pounds  of  the  juice 
iof  the  cane  yield  a  pound  of  ^crystallized  sugar, 
whfle  in  Jamaica  eigto  pounds  are  requisite 
to  produce  the  same  quantity  of  sugar.  Con-- 
indering  the  vezcm  as  a  liquid  charged  with 
îialt,  We  find  that  in  Bengal  this  liquid  con- 
tains 16,  and  in  Jamaica  12  per  cent,  of  sac- 
marine  matter.  Hence  the  sugar  of  the  ^tsat 
Indies  is    so  low   priced,  that    the  cultivator 

^  '  -  ,  .  *      *  ■* 

P  9,fe^  J,0  ioeIiçs,by  from  11  to  1£  inclies.     Tr^n^, 
,  f  5517 16.  avoird.    Trans. 

vojLu  ni.  c 
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sells  it  at  4}  roupees  the  quintal,  or  at  26  cen- 
times the  kilogramme,  which  is  nearly  the 
third  of  the  value  of  that  commodity  in  the 
Havannah  market.  Although  the  cultivation 
of  the  sugar  cane  is  spreading  with  astonishing 
rapidity ,  in  Bengal,  the  total  produce  is  still 
much  less  than  that  of  Mexico.  Mr.  Bockfbrd 
supposes  the  produce  of  Jamaica  to  be  the 
quadruple  of  that  of  Bengal. 

Cotton  is  one  of  those  plants  of  which  the 
cultivation,  was  as  antient  among  the  Aztec 
tribes,  as  that  of  the  pite,  the  msuze,  and  the 
quinoa.  There  is  some  of  the  finest  quality 
on  the  western  coast,  from  Acapulco  to  Golima^ 
and  at  the  port  of  Guautlan,  particularly  to 
the  south  of  the  Yolcan  de  Jorullo,  between 
the  villages  of  Petatlan,  Teipa,  and  Atoyaque* 
As  they  are  yet  unacquainted  with  machines 
for  separating  the  cotton  from  the  seed,  the 
price  of  carriage  is  a  great  obstacle  in  the  way 
of  this  branch  of  Mexican  agriculture.  An 
arroba  of  cotton  (Algodon  con  peppa)  which 
sells  for  8  francs  at  Teipa,  costs  15  at  Val- 
ladolid,  on  account  of  the  mule  carriage.  That 
part  of  the  eastern  coast  extending  from  the 
mouths  of  the  rivers  Guasacualco  and  d'Aiva- 
rado,  to  Fanuco,  might  supply  the  commerce  of 
Vera  Cruz,  with  an  enormous  quantity  of  cotton; 
but  the  coast  is  almost  uninhabited,  and  t^oi 
want  pf  hands  occasions  a  dearth  oLprotisions, 

•*  ■-•■•.' 
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unfavourable  to  every  agricidtural  estaUiilliment. 
New  Spain  supplies  Europe  annually  with 
only  25,000  arrohciSy  or  312,000  kilogrammes* 
of  cotton*  This  quantity  though  isi  itself  very 
inconsiderable,  is  however  six  times  greater 
than  that  expox'ted  by  the  United  States,  of 
Iheir  own  growth  in  1791,  according  to  the 
information  which  I  owe  to  the  kindness  of 
M.  GraUalin,  Finance  Minister  at  Washington, 
But  the  rapidity  of  the  increase  of  industry, 
among  a  free  people  wisely  governed  is  so 
great,  that  according  to  a  note  furnished  me 
by  the  same  statesman^  the  United  States  ex»* 
ported, 

Home  Cotton.  Foreign  Cotton. 

In  1797  -  2,500,000  lib.  -  -     1,200,000  lib. 

1800  -  3>660,000     -  -  -  14^,120,000 

1802  '  3,é00,000     .  -  -  24,100,000 

1803  -  3,493,544     -  -  *  37,7l2fi79 

From  these  data  of  M.  Crallatin,  it  follows 
that  the  produce  of  cotton  has  become  377  times 
greater  in  twelve  years.  When  we  consider  the 
physical  positions  of  the  United  States  and 
Mexico,  we  can  hardly  entertain  a  doubt  that 
these  two  countries  will  one  day  be  enabled 
to  produce  all  the  cotton  employed  in  the 
manufactures  of  Europe.  The  enlightened 
merchants  who  compose  the  chamber  of  com- 
merce   of    Paris,  have    asserted  in  a  memoir 

♦  688,584  lb.  avoird.     Tram, 

c  2 
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ptïntéà^à  fèyr  yekts  agoythat  the  total  îiiipor- 
tfttion  of  cotton  hrtô  Europe,  amounts  to  50 
mitUond  of  kilogrammes^.  I  àm  incfined  (6 
bélkve  t&at  ttiis  estimate  îé  much  bélo^  t^ 
truth;  for  the  United  States  alone  haveeSicfk*- 
ted  annuaBy,  tnore  than  22  millions  of  kilo- 
gfaimnés  of  cottortf,  amounting  in  value  t6 
7,920,000  dollars,  or  tteatly  40  millions  of  livrée 
tournois. 

Flax  and  hemp  may  be  advantstg^eousAy 
cultivated  wherever  the  cliinate  does  not  admit 
of  the  cultivation  of  ccrttonj  as  in  the  provincnts 
intemas  tod  even  in  the  equinoctial  region  M* 
table  land,  where  the  mean  temperature  is  midiË^ . 
14  degrees  of  the  centigrade  thermometer;^. 
The  Abbe  Clavigero  advances  that  flax  is  to  be 
found  ^Id  in  the  intendancy  of  V alladohd  and  in 
New  Mexico,  but  I  very  much  question  whether 
the  assertion  is  fomided  on  the  accurate  obser- 
vation of  any  botanical  traveller.  However  it 
is  certain  that  neither  flax  nor  hemp  have  to 
this  day  been  cultivated  in  Me:^ico.  Spain  haA 
had  a  few  enlightened  ministers  who  wii^hed  to 
favour  these  two  branches  of  colonial  industry  ; 
but  their  favour  Was  nothing  more  than  tem- 
porary. The  council  of  the  Indies,  whose  influ- 
ence is  durable  like  that  of  every  body  in  which 

*  62,100,000  lb.  avoird.  Trans. 
t  4?8,558,000  lb.  avoird.  Tram, 
t  57**  of  tahraak.     Tn»». 


the  09me  principles  ^r^  fi^rpetuated,  hav/e  e^^r 
indslied  the  mother  coantry  to  oppose  the  cultiva- 
tion of  ûsiXf  the  vine,  the  olive,  and  the  mulberry. 
Unaiilightened  as  to  its  true  interests,  the  goyem- 
jaent  has  always  preferred  seeing  the  Mexican 
people  clothed  with  cotton  purchased  at  Manilla 
and  Canton,  or  imported  at  Cadiz  by  Englii^ 
vessels,  to  the  protection  of  the  manufactures  çf 
lAew  Spain.     It  is  to  be  hoped  that  the  moun- 
tainous   part   of    Sonora,    the     intenda^cy   pf 
Durango  and  New  Mexico,  wUl  one  day  rival 
Galicia  and  the  Asturias  in  (the  produc^on  of 
flax.    As  to  hemp,  it  would  be  of  importance 
not  to    introduce  into  Me^o  the   Surc^^n 
tq>^ies,  but  that  which  is  €i4tivated  in  China 
(eatmabis  indica)^  of  whioh  the  stalk  grows  to 
the  height  of    five  or  six  metoes*.     We  jbave 
every   reason    to  presume,  however,  that   the 
cidtrvation  of  flax  and  hemp  will  spread  with 
great  difficulty  in  that  region  of  Mexico  abound- 
ing with  cotton.      Th^  jsteqping  r^quir<Qs  more 
/care  wd  labour  than  the  ^séparation  of  /ooiAon 
ifron  the  seed  ;  and  in  a  country  where  th^re 
are  fewliands,  and  much  laziness,  the  preference 
is  natui^Uy  given  to  a  cultivation  of  which  the 
the  produce  is  mach  more  promptly  and  easily 
«Qtanaged. 

The  <>i:dtiYation  ^f  coffee  in  the  island  of  Cuba 

♦  16  or  19  f^t.    Trans. 
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and  the  Spanish  colonies  on  the  continent,  cotn- 
menced  only  since  the  destruction  of  the  plan- 
tations of  Saint  Domingo*.  In  1804  the  island 
of  Cuba  produced  already  1 2,000  and  the  pro- 
vince of  Caracas  nearly  5000  quintals.  New 
Spain  possesses  sugar  plantations  in  greater 
number,  and  more  considerable  than  Terra  Firma 
possesses  ;  but  the  production  of  coffee  amounts 
yet  to  nothing,  though  it  can  hardly  be  doubted 
that  this  species  of  cultivation  would  succeed 
perfectly  well  in  the  temperate  regions,  par- 
ticularly at  the  elevation  of  the  towns  of  Xalapa 
and  Chilpansingo.  The  use  of  coffee  is  still  so 
rare  in  Mexico,  that  the  whole  country  does  not 
consume  annually  more  than  four  oi*  five  hundred 
quintals;  while  the  consumption  of  France, 
where   the    population   is    scarcely    five   times 

♦  The  French  part  of  St.  Domingo  produced  in  1783 

only  445,734  quintals  of  coffee  ;  but  five  years  afterwards 

it  produced  762,865.     And  yet  the  price  in  1783  was  50 

francs  the  quintal,  and  94  francs  in  1788;  which  proves 

how  much  the  use  of  coffee  has  been  spreading  in  Europe 

notwithstanding    the   advanced   price.      Yemen    furnishes 

annually  according  to  Ra3rnal   130,000,   and  according  to 

Mr.  Page  150,000  quintal^,  which  are  almost  all  exported 

to  Turkey,  Persia,  and  India.    The  Isles  of  France  and 

Bourbon  yield  45,000  quintals.     It  appears  to  me,  from  what 

information  I  have  been  able  to  procure,  that  all  Europe 

actually  consumes  annually,  nearly  53  millions  of  kilogrammes 

of  coffee  (  1 16,971 ,000  lbs.  avoird.  Trans.,)    The  coffee-tree 

yields  in  a  good  soil  one  kilogramme  of  coffee,  and  9é0  of 

them  may  ^e  planted  on  a  hectare  of  ground. 
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greater   than  that  of  New  Spain,  amounts  to 
nearly  230,000  quintals. 

The  cultivation  of  the  cocoa-tree  (cacari  pr 
cacava  qiuihuitl)  h?^  already  made  considerable 
progress  in  Mexico  in  the  tipie  of  Montezum.a  ; 
and  it  was  there  where  the  Spaniards  obtained 
a  knowledge  of  that  precious  tree  which  they 
afterwards  transplanted  intp  the  Canary  aud 
Philippine  Islands.  The  Mexicans  prepared,  a 
beverage  called  by  thçm  chocolatl,  in  which  a 
little  maize  flour,  vanilla  (tlikcochitl)  and  the 
fruit  of  a  species  of  spice  (mecaxochitl)  were 
mixed  with  the  co:oa  (cq^cahtudl)'^ .  They 
could  even  reduce  the  chocolate  to  cakes, 
and  this  art,  the  instruments  used  in  grinding 
the  cocoa,  as  well  as  the  word  chocolatl,  have 
been  transferred  from  Mexico  to  Eunppe. 
This  is  so  much  the  more  astonishing,  as  the 
^cultivation  of  the  cocoa  is  now  almost  totally 

*  HemandeZf  Lib.  II.  c.  15;  Lib.  III.  c.  46;  Lib.  V, 
^.13.  In  the  time  of  Hernandez,  they  jdistinguished  four 
varieties  of  cocoa,  called  guaukcahuatl^  mecacahuatlf  xochi" 
cucahuatl,  and  tlglcacahuatU  This  last  variety  had  a  very 
small  seed:  the  tree  which  produced  it  bore  an  analogy 
undoubtedly  to  the  cocoa,  which  we  found  growing 
wild  on  the  banks  of  the  Orinoco,  to  the  east  of  the 
mouth  of  the  Yao.  The  cocoa  tree  cultivated  for  cen- 
turiesj  has  a  larger,  sweeter,  and  more  oily  seed.  We 
must  not  confound  with  the  Theobroma  Cacao  the  7*.  Ucolar, 
of  which  I  have  given  a  drawing  in  our  Plantes  equinax* 
tales  (T*  I.  PL  xxx  a.  et  b.f.lO^.)  and 'which  is  peculiar 
lo  the  Province  of  Choco. 
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neglected.  With  difficulty  we  can  find  a  fe^^ 
of  these  trees  in  the  enyirons  of  CoKma,  and 
on  the  banks  of  the  Guasacualco.  The  cocoa 
plantations  in  the  Province  of  Tabasco  are  very 
inconsiderable  :  and  Mexico  draws  all  the  cocoA 
necessary  for  its  consumption  from  the  Kingdoni 
of  Guatimala,  Maracaybo,  Caracas^  and  Giia^ 
yaquil.  This  consumption  appears  to  amount 
annually  to  30^000  fanegasj  of  the  weight  of 
flO  kilogrammes  each*.  The  Abbe  Herva» 
maintains  that  the  whole  of  Spain  consumes 
90,000  fimegas^.  Tlie  result  of  this  estimatey 
which  appears  to  me  too  low,  is  that  Spain  only 
consumes  the  third  part  of  the  cofiee  annaally 
imported  into  Europe.  But  according  to  the 
enquiries  made  by  me  on  the  spot,  from  1790 
to  1808, 1  found  the  annual  exportation  <if 
cofiee  to  be, 

Fanegas. 
In  the  Provinces  of  Venezuela  and  Maracayfoo  •  lés^^OGO 
tk  thé  t'rovince  of  New  Andalusia  (Cumana)  •  18^000 
In  l!hc  Province  of  New  Barcelona    -        -        -  5,000 

In   the  Kingdom  of  Quito,  from  the  Port  ofl       eo.000 
Guayaquil    -----        3 

The  value  of  these  eleven  millions  and  a 
half  oif  kilogrsonmes  of  cocoa,  amotoits  in  Eti'- 
rope  in  time  of  peace,  eîrtîftiatinç  the  fané^u 
at  oifly  4Ô  piastres,  to  th^  sum  of  45,600,<Wa 

♦  1101b.  avoird.     Trans. 

t  Idea  del  UniversOf  T.  I.p.  I7i. 
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tivres  tournois*.    In  the  Sponiidh  Colonies^  cho* 
eolate  is  not  considered  an  object  rf  Inxory, 
but  of  prime  necessity.     It  is  in  fact,  a  tery 
healthy  and  nutritive  aliment,  and  is  ef  particUlat 
iB^istance  to  travellers.     The  choccAate  ptepa- 
red  at   Mexico  is  of    a  superior    quality,  be- 
cause the  commerce  of  Vera  Crue  and  Aca- 
iHilco,  brings  into  New  Bpain  the  famous  cocoa 
of  Soeonusco,  (Xecanochco)  from  the  codst  of 
Guiatiiliala  ;    the    cocoa  of    Gualah   from  the 
^lilph   of   Honduras    near  Oi^oa;  of    Uritucu 
iieiar  St.  Sebastian  in  the  province  of  Caracas^ 
cf  Capiriquai    in  the  province  of    New  Bar^ 
eidona;  and  of  EsmtroMa  in  the  Kingdom  of 
Quito. 

In  the  time  of  the  Aztec  king's,  cocoa  isèeds 
were  liiade  use  of  as  money  in  the  great  âiaiv/ 
1k;et  of  Tlatelolco,  as  sfadk    were  in  the  Mal- 
4ivian  Islands.     The  cocoa  of  Soconusco,  cixl- 
tàvated  at  the  eastern  extremity  of  the  Mexican 
Empkre,  was  used  fer  chocolate,  and  the  sfi^all 
i9éed  called  Tùdcacahuatl.     The  kinds  ^  infe^ 
rior  quality  were  used  for  money.    ^  &ilowÙ!ig/^ 
«lays  Cortez  ia   his  first   letter  to.  Ihe  !1^d^^ 
i?or  Charles  *he  V.,  "  that  in  the  province  of 
'<  Maliualtebeque,  theve  was  gcéd  in  abundaneé, 
^^  ^   engaged   the    Lord  Montezuma   to  estn- 
*<  blish   theace  à  farm  for    your  Majesfy.    l^e 
*^  went  to  work    with  so  much  zeal,  that  in 

•  JÉ1,900,152  Stirling.     Trans. 
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*'  less  than  >  two  months,  sixty  fanegas  of  maize 
'*  and  ten  of  beans  were  already  sown.  Two 
*'  thousand  cacap  trees  (cocoa)  were  also  plàn- 
**  ted,  yielding  a  fruit  similar  to  the  almond, 
**  which  is  sold  after  being  ground.  This 
'^  fruit  is  in  such  estimation,  that  throughout 
*^  all  the  country  it  is  used  as  money,  and 
**  employed  in  purchases  in  the  markets  and 
**  every  where  else*."  The  cocoa  is  still  made 
use  of  as  a  sort  of  inferior  coin  in  Mexico; 
and  as  the  smallest  coin  of  the  Spanish  Co- 
lonies is  a  demi-real  (un  medio)  equal  to  twelve 
sous,  the  conunon  people  find  the  employment 
of  cocoa  as  a  circulating  medium,  extremely 
convenient.  A  sou  is  represented  by  six  grains. 
The  use  of  vanilla  passed  from  the  Aztecs 
to  the  Spaniards.  The  Mexican  chocolate,  as 
we  have  already  observed,  was  perfumed  with 
several  aromatics,  among  which  the  pod  of 
the  vanilla  occupied  the  first  place.  At  this 
day  the  Spaniards  deal  in  this  precious  pro- 
duction, for  the  purpose  of  selling  it  to  the 
other  European  nations.  The  Spanish  cho- 
colate contains  no  vanilla;  and  there  is  even 
a  prejudice  at  Mexico,  that  this  perfume  is 
hurtful  to  the  health,  especially  to  those  whose 
nervous  system  is.  very  irritable.  They  say 
quite  gravely  that  the  vanilla  occasions  ner- 

*  LorenzanOf  p.  91.  §  26.    Clavigero,  L  p,  4;^II.  p.  209; 
IV.  p.  207. 
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VOUS  disorders  (la  haynilla  da  pasmo).  A  few 
years  ago  the  same  thing  was  said  of  the 
use  of  coffee,  which  begins  however  to  spread 
among  the  natives. 

When  we  consider  the  excessive  price  at 
which  the  vanilla  has  constantly  been  sold  in 
Europe,  we  are  astonished  at  the  negligence 
of  the  inhabitants  of  Spanish  America,  who 
neglect  the  cultivation  of  a  plant,  which  nature 
spontaneously  produces  between  the  tropics, 
y  almost  wherever  there  is  heat,  shade,  and  much 
humidity.  All  the  vanilla  consumed  in  Europe 
comes  from  Mexico,  by  the  way  of  Vera  Cruz 
alone.  It  is  produced  on  an  extent  of  ground 
of  a  few  square  leagues.  There  is  not  a 
doubt,  however,  that  the  coast  of  Caracas,  and 
even  the  Havannah  might  carry  on  a  very 
considerable  trade.  We  found  in  the  course 
of  our  herborizations  very  aromatic  pods  of 
vanilla,  exceedingly  aromatic,  and  of  an  ex- 
traordinary size  in  the  mountains  of  Caripe, 
on  the  coast  of  Paria;  in  the  fine  valley  of 
Bordones  near  Cumana;  in  the  environs  of 
Portocabello  and  Guaiguaza;  in  the  forests  of 
Turbaco  near  Carthagena;  in  the  Province  of 
Jaen  on  the  banks,  of  the  river  Amazons; 
and  in  Guayana  at  the  foot  of  the  granite 
rocks,  which  form  the  great  cataracts  of  the 
Orinoco.  The  inhabitants  of  Xalapa,  who  carry 
on  the  commerce  of  the  fine  Mexican  vanilla  of 
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ACis9ntla,  were  struck  with  the  excellence 
iof  thiit  Airought  by  M.  Boupland  from  the 
Oriaoco»  g^diered  by  us  in  the  woods  which 
surround  the  Raudal  de  Maypure.  Vanilla 
liants  are  to  be  found  in  the  Island  of  Cuba, 
(JSpidendrum  Vanilla)  on  the  coast  of  Bahia» 
Honda,  and  at  Mariel.  That  of  St.  Domingo 
has  a  very  long  fruit,  but  is  not  very  odori- 
ferous; for  frequently  great  humidity,  while 
it  is  favourable  to  the  vegetation,  is  unfavour* 
able  to  the  developement  of  the  aromatic. 
However  botanical  travellers  must  not  judge 
of  the  quality  of  the  vanilla,  from  the  odour 
which  it  gives  out  in  the  forests  of  America; 
for  this  odour  is  in  a  great  measure  owing 
Xo  the  flower,  which  in  the  deep  a^d  hu- 
n^id  valliçs  of  the  Andes,  is  sometimes  four 
or  five  centimetres  in  length^. 

The  author  of  the  Phiksoidiicâl  History  of 
the  East  nnd  W^  Indies^ j  complains  of  being 
unable  to  procure  satisfactory  information  res- 
pecting the  cultivation  of  the  vimillann  Mexico. 
J9e  did  not  even  know  the  districts  where  it 
l«ras  «produced.  Haviiatg  been  on  the  spots,  I 
was  ^able  to  obtein  jnore  accurate  and  detailed 

*  From  an  inch  and, a  half,  to  2  inches.    Trans. 

;)•  Ratftud^  T.  JI.  p.  68.  |  16.  Thiery  de  MenonvHk,  de 
la  Cuîiure  du  Nopal^  p.  142.  A  small  quantity  of  vanilla 
is  abo  cuhitated  in  Jïmiaîca,  in  the  parishes  of  St.  Anne 
miA  St.  Mar^    JBrtMvyt,^.  526. 
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mfbti!iiàtk>h  ;  and  I  coMulted  at  Xalfl|>fl,  Md 
Vera  Craz  per^ons^  who  for  thirty  yettm 
havB  caMéd  mi  the  commerce  in  Tanilla  4tf 
Miisantla,  Colipsi  and  Papaiitia.  The  tùWù^^ 
mg  is  the  result  of  my  researches  as  to  the 
âcttMl  st&te  of  tMs  intei^estnig  btaneh  of  natiMnQ 
industry. 

All  the  Tanillà  supplied  by  Me^^ico  to  Eurbpe 
is  produced  in  the  two  intendancies  rf  Vera 
Cruz  and  Oajtaca.  This  |»lant  principally 
abounds  on  the  eastern  slope  of  the  Cordillera  df 
JlnahMc  between  lO""  ^nd  20^  of  latitude.  The 
natires  early  perceived  that  lidtwit&standki^ 
titue  abuidance^  iflie  harvest  was  very  diffictilt» 
on  account  of  the  vast  eltent  of  gfround  neèes^ 
Bary  to  to  be  gone  over  annually^  and  they  collect- 
ed a  great  number  of  the  plants  into  a  nartowei* 
ippace.^  This  operation  did  not  demand  milch 
care;  it  was  merely  lïecessaryto  dear  a  little 
the  soil,  apd  to  plant  two  slips  of  epidendnflU 
àt  the  foot  of  a  tree,  or  to  fix  parts  cilt  â-oiÂ 
the  stalk  to  the  trunk  of  a  Liquidambiur^  tttt 
Ocotea  or  an  arborescent  Piper* 

The  slips  are  in  general  from  four  to  five 
decimetres  in  length*.  They  are  tied  to  the  trees 
lip  which  the  new  stalk  must  ctim^b.  Sach  slip 
yields  fruit  in  the  third  year.  They  calculailé 
on  fifty  pods  on  each  for  thirty  or  forty  yea^s, 
especially  if  the  vegetation  of  the  vanilla   is 

♦  About  a  foot.     Trans. 
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not  checked  by  the  proximity  of  other  clasp- 
exB  wh^ch  choke  it.  The  baynilla  cimarona 
or  wild  vaniUa,  which  ha^  not  been  planted  by 
the  hand  of  man,  and  which  grows  in  a  soil 
overgrown  with  shrubs  and  climbing  plants, 
tbears  in  Mexico  fhiit  of  a  very  dry  nature, 
and  in  exceeding  small  quantity. 

In  the  intendancy  of  Vera  Cruz,  the  districts 
celebrated  for  the  vanilla  comnverce,  are  the 
nMeleffocion  de  Misantlaj  with  the  Indian 
villages  Misantla,  Colipa,  Yacuatla,  (near  the 
Sierra  de  Chicunquiato)  and  Nautla,  all  for- 
merly belonging  to  the  AkalcUa  mayor  de  la 
Antigua;  thejurisdiccion  de  Papantla,  and  those 
of  Santiago  and  San  Andres  Tuxtla.  Misantla 
is  thirty  leagues  distant  from  Vera  Cruz  to 
the  north  west,  and  twelve  leagues  from  the 
sea  coast.  It  is  a  charming  place,  in  which 
the  torment  of  the  Mosquitos  and  the  Gey  en  ^ 
so  numerous  in  the  port  of  Nautla,  on  the  banks 
of  the  Rio  de  Quilate  and  at  Colipa,  is  quite 
unknown.  If  the  river  of  Misantla,  the  mouth 
of  which  is  near  the  Barra  de  Palmas,  were 
rendered  navigable,  this  district  would  soon 
reach  a  hi^  degree  of  prosperity. 

The  natives  of  Misantla,  collect  the  vanilla 
in  the  mountains  and  forests  of  Quilate.  The 
plant  is  in  flower  in  the  months  of  February 
and  March.  The  harvest  is  bad,  if  at  this 
period  the  north  winds  are  frequent  and  ac- 
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eompanied  with  much  rain.     The  flower  drops, 
without  yielding  fruit  if  the   humidity  is  too 
great.     An  extreme  drought  is  equally  hurtfiol. 
to  the  growth    of    the    plant.     However    B(p^ 
insect  attacks  the  green  fruit,  on   account  qt 
the   milk  it  contains.     They  begin  to    cut  it 
in  the  months  of  March  and  April,  after  the 
su]>delegate  has  proclaimed  that  the  harvest 
is   permitted   to  the   Indians:   it  continues  t<v 
the  end  of   June.     The   natives  who  remain 
eight  successive  days  in  the  forests  of  Quilate, 
jgell  the  vanilla  fresh  and  yellow  to  the  ^ente 
de  razon^  i.  e.  the  whites^  mesizoes  and  mu- 
lattos, who  alone  know  the  bénéficia  de  la  bay^ 
niBOf  namely,  the  manner  of  drying  \t  with,  care, 
giving  it  a  silvery  lastre,  and   sorting  it  for 
transportation  into  Em*ope.    jTh^ ,  yellow  fruity 
are  spread  out   on  cloths,  /oj^àt  kept  exposed 
to  the  sun  for  several  hours.     Wh^  sufficiently 
heated,  they  are  wrapped  up  in  woollen  clothr 
for   evaporation,  when    the    vsmilla    blaçken^i 
and    they  conclude     with    ^xposijng  it   to.  be 
dried  from  the  morning    tp   ;^e..  e^emng  iu 
the  heat  of  the  sun. 

The  method  of  preparing  the  vanilla  atv 
Cx)lipa  is  much  superior  to  the  bénéficia  em- 
ployed at  Misantla.  It  is  asserted  that  on 
unpacking  the  vanilla  ^.t  Cadiz,  not  more  than 
six  per  cent,  is  found  to  be  damaged  in  that 
of  Colipa,  while  in  that  of  Misantla  the  quaur 
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thy  0f  rotten  or  damaged  poda  amounts  to  at 
least  the  doable.     This   last  variety  is  more 
difficult  to  dry,  because  its  fruit  is   larger  and 
mere  aqueous  than  that  of  Colipa,   which   is 
produced  in  savannahs,  and  not  in  the  moun- 
tains, and  is  called  hayniUa  de  acaJguales.  When 
the  rainy  season  does  not  permit  the  inhabi- 
tants of  Misantla  and  Colipa  to  expose  the  va- 
nilla to  the  rays  of  liie  sun,   they  are  obHged 
to  I'ecur  to  an  artificial  heat,  till  it  have  ac- 
quired a  blackish  colour,  and  is  covered  with 
irilvery  spots  (mtmchas  plateadas)    They  form 
by  means  of  small  reeds  a  frame  which  they 
suspend  by  cords,  and  cover  with  woollen  cloth, 
and  on  vi^hich  they  spread  the  pods.     The  fire 
is  placed  below,  but  at  a  considerable  distance. 
The  pods  are   dried  by  agitating  slightly  the 
frame,  and  gradually  heating  the  reeds  and  the 
cloth.    Much  care  and  long  experience  is  neces- 
sary to  succeed    in  drying  i^fficiently  the  va- 
nilla in  this  way,  which  is  called  bénéficia  de 
posceyoh    The   loss    is    generally   very    great 
H^hea  artificial  heat  is  employed. 

At  Misantla,  the  fruits  of  the  vanilla  are 
coUeeted  into  packets  called  mazes:  a  mazo 
contains  60  pods,  consequently  a  thousand 
(miliar)  twenty  mazes.  Although  the  whole 
of  the  Tamllâ  which  enters  into  commerce 
àp]^eAt8  to  be  the  produce  of  a  single  species 
«f  ^idendrum   (TUlxachith)  yet  the  fruit   is 
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nevertheless  divided  into  four  different  classes. 
The  nature  of  the  soil,  the  humidity  of  the^  air, 
and  the  heat  of  the  sun,  have  all  a  singular 
influence  on  the  size  of  the  pod,  and  the  quantity 
of  oily  and  aromatic  parts  contained  in  it.  The 
four  classes  of  vanilla  are  the  following,  begin- 
ning with  those  of  a  superior  quality  :  haynilla 
fina  in  which  the  grande  fina  and  the  chicajina 
or  mancuema  are  again  distinguished;  the 
zacate;  the  rezacate,  and  the  hamra.  Each 
class  is  easily  recognized  in  Spain  from  the 
manner  in  which  the  pacquets  are  made  up. 
The  grande  fica  is  in  general  22  centimetres  in 
length*,  and  each  mazo  weighs  at  Misantla  ten 
ounces  and  a  half,  and  at  Colipa  from  nine  to 
ten  ounces.  The  chica  fina  is  five  centimetres 
shorter  than  the  former,  and  is  purchased  one 
half  cheaper.  The  za>cate  is  a  very  long  vanilla, 
extremely  slender  and  very  acqueous.  The 
basura,  of  which  a  pacquet  contains  a  hundred 
pods,  serves  only  to  fill  the  bottom  of  the  pack- 
ages sent  to  Cadiz.  The  worst  quality  of  the . 
Misantla  vanilla  is  called  haynilla  cimarona 
(wild)  or  haynilla  pah  ;  it  is  very  slender  and 
almost  destitute  of  juice.  A  sixth  variety  the  / 
haynilla  pompona  has  a  very  large  and  beautiful 
fruit.  It  has  been  several  times  sent  to  Europe,^ 
and  by  means  of  the  Genoese  merchants  into 

*  Si  inches.     Trans, 
vol*.  III.  D 
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the  Levant  j  but  as  its  odour  is  different  from 
thè'taniUa  called  gravide  jina  it  hà!s  hèfet 
hitherto  had  any  sale. 

We  see  from  what  has  been  stated  rejecting* 
the  vanilla  that  it  is  with  the  goodness  of  thi* 
commodity  as  with  that  of  the  quinquina,  which 
not  only   depends  on  the  species  of  cinchofna 
from  which  it  proceeds,  but  also  on  the  height 
of  the  country,  the  exposure  of  the  tree,  the 
jjeriod  of  the  harvest,  and  the  care  employed 
in  drying  the  bark.     The  commerce  of  both  thfe 
vanilla  and   quinquina  is  in  the  hands  of  a  few 
persons  called    habilitadores  because  they  ad- 
vance money  to  the  cosecheros,  i.  e.  to  the  Indian! 
employed  in  the  harvest,  who  are  in  this  waj^ 
under  the  direction  of  undertakers.     The  latter 
draw  almost  the  whole  profit  of  this  bratich  of 
Mexican    industry.     The   competition    ainohg 
the    purchasers  is  so  much    less    at  Misantla 
ahd  Colipa,  as  a  long  experience  is  necessary  to 
guard  against  deception  in  the  ptirchai^e  of  pre- 
pared  vanilla.      A  single   stained    pod   (maii^ 
chadà)  may  occasion  the  loss  of  a  whole  cheiit 
JB  the  passage  from  America  to  Europe.     The 
blemishes  which  are  thus  discovered  either  in 
the  pod  or  the  stalk  (garganta)  are  designated 
Jby  particular  names  {mqjo  negroy  mojo  blanôô^ 
gûrro.)    A  prudent  purchaser   examines  ovfel- 
and  over  the  pacquets  which  he  sends  in  the 
same  chest» 
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The  kabiMUidùres  nave  purchased;  for  thje^ 
iKSt  twelve  years,  the  thousand  of  va^ilK^^  ^^ 
first  class  at  an  average  price  of  25  or  3Ô 
piastres  ;  the  thousand  of  zacate  at  tea/  and  çf 
rezacate  at  four  piastres.  In  18Q3  the  price  of 
the  grande  fina  vi^as  50,  and  the  zacate  1^ 
piastres.  The  purchasers  far  from  paying  the 
Indians  vu  ready  money,  supply  them  ia  barter, 
and|  at  a  very  high  price,  with  brandy>  cocoa, 
wine  and  jnore  especially  with  cotton  clqth 
manufactured  at  Puebla.  In  this  barter  consists 
part  of  the  profits  of  these  monopolists. 

The  district  of  Papantla,  formerly  an  Alcaic 
4^a  mayor  J  is  situated  IS  leagues  to  the  north  of 
Misantla;  it  produces  very  little  vanilla,  and 
that  little  is  besides  badly  dried,  though  very 
armnatie.  The  Indians  of  Papantla  as  well  as 
those  of  Nautla,  are  accused  of  inti*oducing 
fhemsdves  furtively  into  the  forests  of  Quilaie 
for  Uie  sake  of  collecting  the  fruit  of  th^  e^en-» 
dram  planted  by  the  natives  of  Misantla»  In 
the  intendancy  of  Oaxa^ca,  the  viUage  of  T^iJ^ 
is  celebrated  for  the  superior  quality  of  the 
▼amlla  produced  in  the  ne^hbouring  forests. 
It  appears  that  this  variety  was  the  .first  which 
was  introduced  into  Spain  in  the  sixteenth  cen« 
tury  ;  .  for  even  at  this  day  the  haynilla  de 
TetttUa  is  considered  at  Cadiz  as  preferable  to 
every  other.  It  is  indeed  dried  with  much  care^ 
being  pricked    with    pins  and    suspended  by 

d2 
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threads  of  the  Pite  ;  but  it  weighs  less  by  nearly 
a  ninth  than  that  of  Misantla.  I  know  not  the 
quantity  of  vanilla  produced  in  the  province  of 
Honduras  and  annually  exported  from  the 
small  port  of  Truxillo,  but  it  appears  to  be  very 
inconsiderable. 

The  forests  of  Quilate  yield  in  very  abundant 
years  800  millares  of  vanilla  ;  a  bad  harvest  in 
very  rainy  years  amounts  only  to  200.  The 
mean  produce  is  estimated  thus 

Millares. 

Misantla  and  Colipa      - 700 

Papantla 100 

Tcutila no 

The  value  of  these  910  millares  is  at  Vera 

Cruz  from  30  to  40,000  piastres.      We  must 

add  the  produce  of  the  harvests  of  Santiago 

and  San  Andres  Tuxtla,  for  which  I  am  in  want 

of  sufficiently    accurate   data.      It    frequently 

happens  that  the  harvest  of  one  year  does  not 

pass  all  at  once  into  Europe,  but  that  a  part  of 

it  is  reserved  to  be  added  to  that  of  the  follow* 

ing  year.     In  1802,  1793  millares  of  vanilla 

left  the  port  of  Vera  Cruz.    It  is  astonisBing 

that  the  total  consumption  of  Europe  is  not 

greater. 

The  same  eastern  slope  of  the  Cordillera  on 
which  the  vanilla  is  produced,  produces  also  the 
twrwpariUa  (zarza)  of  which  there  was  exported 
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from  Vera  Cruz  in  1803  nearly  250,000*  kilo- 
gframmêsf  and  the  Jalap  {Purya  de  Xalapa) 
which  is  the  rooty  not  of  the  mirabilis  jalapa,  of  the 
M.  longiflora,  or  of  the  M.  dichotoma,  but  of  the 
convolvolus  jalapa.  This  convolvolus  vegetates 
at  an  absolute  height  of  from  13  to  14  hundred 
metres  I  on  the  whole  chain  of  mountains  extend- 
ing from  the  Volcan  d'Orizaba  to  the  Cîofre  de 
Perote.  We  did  not  meet  with  it  in  our  herbo- 
I't^ations  around  the  town  of  Xalapa  itself;  but 
the  Indians  who  inhabit  the  neighbouring  vil^ 
lages  brought  us  some  excellent  roots  of  it 
collected  near  Banderilla  to  the  east  of  San 
Miguel  el  Soldado.  This  valuable  remedy  is 
procured  in  the  Sabdélegadon  de  Xalapa,  around 
the  villages  of  Santiago,  Tlachi,  Tihuacan  de 
los  Reyes,  Tlacolula,  Xicochimalco,  Tatatila, 
Yxhuacan,  and  Ayahualulco;  in  the  jurisdiccion 
de  San  Juan  de  los  Llanos,  near  San  Pedro 
Chilchotla  and  Quimixtlan  ;  in  the  partidos  of 
the  towns  of  Cordoba,  Orizaba  and  San  Andres 
Tiuctla.  The  true  Purga  de  Xalapa  delights 
only  in  a  temperate  climate  or  rather  an  almost 

♦  551,7501b.  avoird.     Trans. 

\  The  sarsapanlla  employed  in  commerce  fAroceeds  from 
several  species  of  smilax,  very  diffierent  from  the  S.  Sarsa^ 
parilla.     See    the    description  of  the   ten   new   species,, 
brought  by  us  in  the  species  of  M.  WiUdenam.    T.  iv.  P.  u 
p.77S. 

X  From  4264f  to  4592  feet.    Trans. 
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cold  climate,  in  shaded  valleys  and  on  the  slope 
of  mountains.  I  was  so  much  the  more  sur- 
prized, therefore  on  learning  after  my  return  to 
Europe  that  an  intelligent  traveller  who  has 
displayed  the  greatest  zeal  for  the  good  of  his 
country,  Thiery  de  Menonville*  had  asserted 
that  he  found  the  jalap  in  great  abundance  in 
the  arid  and  sandy  tracts  in  the  neighbourhood 
of  the  port  of  Vera  Cruz,  and  consequently 
under  a  climate  excessively  warm,  and  at  the 
level  of  the  ocean. 

Rayqal  assertst  that  Europe  coni^Umes 
annually  7500  quintals  of  jalap.  This  esti- 
mate appears  too  much  by  one  half;  for  fr<Hn 
the  most  accurate  information  which  I  was 
able  to  procure  at  Vera  Cruz,  there  was  only 
-exported  from  that  port  in  1802,  2921  and  in 
1803,  2281  quintals  of  jalap.  The  price  at 
'X»lapais  from  120  to  150  francs  the  quintal. 

We  «did  not  see  during  our  stay  in  New  Spain, 

'l^e  |)lant  which   it  is    pretended,    yields  the 

•'twt  of  'Mechoacctnj  (the  Tacuache  of  the  Tlt- 

rasdk  Indians,   and  the    TkUantlacuiUapiUi  of 

the  Aztecs.)    We  never  even  during  the  course 

*  Thiery^  p«  59.  This  jalap  of  Veta,  Cruz  appean  to 
tteihe  «feaB»  with  that  found  by  Mr.  Michaux,  in  Florida. 
See  the  Memoir  of  Mr.  Desfontaines,  on  the  Convolvulus 
Jal^a,  in  the  Anucies  du  Mtaeum  d^Hianre  NaturtUe. 
T.ii.p.  120. 

t  Hist.PhUos.    T.ii.p.68. 
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of  our  travels  in  the  antient  kingdom  of 
Michoacan,  which  is  part  of  the  intendancy 
of  Yalladolid,  heard  any  mention  made  of  it. 
The  abbe  Clavigero*  relates  that  a  physician 
of  the  late  king  of  Tzintzontzan,  communica- 
ted the  knowledge  of  this  remedy  to  the  re- 
ligpiou$  missionaries  of  the  expecUtion  of  Cortez. 
D.oes  there  really  exist  a  root,  which  under 
the  name  of  Mechoacan,  is  exported  from 
Vera  Cruz,  or  does  this  remedy  which  is  the 
same  as  the  jeticucu  of  Marcgravef,  come 
from  the  coast  of  Brazil?  It  appears  eve^i 
that  antientlythe  true  Jalap  was  called  Me* 
choacarif  and  that  by  one  of  those  mistakes 
so  frequent  in  the  history  of  médecines,  the 
denomination  has  been  afterwards  transferredi 
to  the  root  of  another  plant. 
.  The  cultivation  of  Mexican  Tobacco^  might 
become  a  branch  of  agriculture  of  the  Tçry 
highest  importance, .  if  the  trade  in  it  were 
free;  but  since  the  introduction  of  the  mono- 
})oIy,  or  since  the  establishment  of  the  rojfal 
jfhfTn,  (el  estanco  real  de  Tabitco)  by  the  Vmta^ 
dor  Don  Joseph  de  Gralvez  in  1764,  not  only 
a  special  permission  is  necessary  to  plant  tobacco, 
apd  the  cultivator  obliged  to  sell  it  to  the  farm^ 
at  a  price  arbitrarily  fixed  according  to  the  worth 

*  ^orifl,  antica  di  Messico^  T.  ii.  p.  212. 
f  Linn.  Mat,  Medicaj  IT49,  p.  28.    Murray  Apparatus 
fHfidicamnumf  T.  i.  p.  62. 
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of  the  produce  ;  but  the  cultivation  is  even 
limited  solely  to  the  environs  of  the  tovras 
of  Orizaba  and  Cordoba,  and  the  partidos  of 
Huatusco  and  Songolica,  situated  in  the  in- 
tendancy  of  Vera  Cruz.  Officers  with  the 
title  of  guardas  de  tabacOf  travel  the  country 
for  the  purpose  of  pulling  up  whatever  to- 
bacco they  find  planted  beyond  those  districts 
which  we  have  named,  and  fining  those  far- 
mers who  think  proper  to  cultivate  what  b 
necessary  for  their  own  consumption.  It  was 
helieved  the  contraband  trade  would  be  di- 
minished, by  limiting  the  cultivation  to  an 
extent  of  four  or  five  square  leagues.  Before 
the  establishment  of  the  Jarm^  the  intendancy 
of  Guadalaxara,  and  especiaUy  the  partidos 
of  Autlan,  Ezatlan  and  Ahuzcatlan,  Tepic, 
Santixpac  and  Acaponeta,  were  celebrated  for 
the  abundance  and  excellent  quality  of  the 
tobacco  which  they  produced.  These  formerly 
happy  and  flourishing  countries,  have  been 
decreasing  in  population  since  the  plantations 
were  transferred  to  the  eastern  slope  of  the 
Cordillera. 

The  Spaniards  first  obtained  their  knowledge 
of  tpbacco  in  the  West  India  Islands.  The 
word,  adopted  by  all  the  nations  of  Europe, 
belongs  to  the  language  of  Hayti  or  St. 
Domingo;  for  Uie  Mexicans  called  the  plant 
yetlf  and  the    Peruvians  sayri*.     The  Indians 

*  Hernandez^  Lib.  ▼•  €•  *5L  p.  173.     ClavigerOf  T.  iL 
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in  Mexico    and    Peru    smoked   tobacco, .  and 
used  it  ground  into  snufF.     The    ^eat  lords 
at  the   court  of   Montezuma,  used   to  smoke 
tobacco   as  a  narcotic,  not  only  for  the  after- 
noon siesta,  but  to  procure  sleep  in  the  mor- 
ning immediately  after  breakfast,  as  is  stiU  the 
practice  in  many  parts  of  equinoctial  America. 
The  dried  leaves  of  the  yetl  were  rolled  up 
into  cigaresy  and  put  into  tubes  of  silver,  wood, 
or  reed;  and  frequently  they  mixed    with  it 
the  resin  of  the  liqaidamhar  styra^flua,  and  other 
aromatic  matters.     The  tube  was  held  in  one 
hand,  and  with  the   other  the  nose  was  stopt 
up,  so  that  the  smoke  of  the  tobacco  might 
be  the  more  easily   swallowed.     Several  per- 
sons were  even    contented    with    drawing  in 
the  smoke  by  the  nose.     Although  the  picietl 
(nicotiana  rustica)  was  much  cultivated  in  the 
àntient  Anahuac,  it  appears  however  that  per- 

p.  227.  GarcikusOf.lêïb.u.  c.  25.  The  ancient  Mexicans 
used  to  recommend  tobacco  as  an  excellent  remedy  for 
the  tooth-ache,  colds  and  colics.  The  Caraibs  used  mashed 
tobacco  leaves  as  a  counter-poison.  In  our  journey  on 
the  Orinocoywe  saw  mashed  tobacco  successfully  leq^ptied 
to  the'  bite  of  vei^^omous  serpents.  After  the  famous 
Bejuco  del  Guacoy  the  knowledge  of  which  we  owe  to  M. 
Mutis,  tobacco  is  undoubtedly  the  most  active  coimter- 
poison  of  America.  The  cultivation  of  tobacco  has  been 
propagated  with  so  great  rapidity,  that  in  1559  it  began 
to  be  sown  in  Portugal,  and  in  the  beginning  of  the  17th 
century  it  was  planted  in  the  East  Indies.  Beekmamfs^ 
OtiMUc  der  Erfindungen^  B.  ilL  p.  366. 
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sons  in  easy  circumstances  used  tobacco  alone  ; 

fox    ^6   ^^    ^   ^^^    ^^y    ^^^   ^^    ^^^    ^ 
entirely  unknown  to    the  Indians  of  pure  ex- 

traction,  because  they  ahuost  all  descend  from 
the  lowest  class  of  the  Aztec  nation^. 

At  Vera  .Cruz,  the  quantity  of  tobacco  pro- 
duced ki  the  districts  of  Orizaba  and  Cor- 
dova, is  estimated  at  eight  or  ten  thousand 
terdaSf  (at  8  arrobas)  eqvial  to  1,600,000  or 
^,000,000  of  pounds;  but  this  estimate  ap- 
:peM$  to  be  a  great  deal  too  low-  The  king 
pays  for  the  pound  of  tobacco  to  the  culti* 
y^ttor  2ixeals,  that  is  to  say  21  sous  for  the 
kilogramme.  We  shall  see  in  the  sequel  qf 
this  ¥fork,  And  irpip  data  which  I  extracted 
^om  pjKcial  papers,  that  the  farm  of  Mexico 
p{  tobacco  and  snu£P,  is  annually  sold  in  the 
country  even  for  mwe  than  38  millions  of 
^^c^t,  and  that  it  yields  to  the  king  a 
net  profit  of  more  than  20  millions  of  livres 
tournois|.  This  consumption  of  tobacco  in 
Jîew  Spain  must  appear  enormous,  especially 
jf^X^  W!^  <Qpn^d€;r  tl^  from  a  population  of 
6,^00,000  souls,  .we  mu^t  deduct  two  million» 
and  a  iialf  of  Indians  who  never  smoke.  In 
lllexico  the  farm  is  an  object  of  much  greater 
imppr^nce    to    the    puUic    revenue  than  in 

♦  iSee  Vol.  i.  ch.  vi.  p.  155. 
t  l,583,4e0t  sterling.     Trans. 
t  8SS,4O0it.  sterling.     Trans. 


Peru,  because  m  the  former  the  pumber  ^ 
"wJûtes  is  great»,  and  the  custom  of  cf^io^^w^ 
^o^^rs  is  much  more  general,  and  is  even 
practised  by  women  and  children*  Jbi  France, 
where  according  to  the  researches  of  Mr* 
J^afare  de  l'Aude,  there  are  dght  millicms  ^f 
ii^bitants  who  use  tobacco,  the  total  con- 
mimption  is  more  liian  forty  miHions  of  poiuids  ; 
but  the  value  of  the  foreign  tobacco,  fimpcr^ 
ted,  only  amounled.in  1787  to  14fl4â|000  linres 
ioumois^. 

New  Spain  far  from  exportiog  its  own  to- 
bacco, draws  annuaUy  nearly  06^009  qpoimdp 
'from  the  '  Havannah*  The  vexAtioms  whicth 
.  Ilie  planters  experience,  added  to  <the  prefe- 
jrence  given  to  itlie  ;cnkivjdîiQ0  ^  iOofkefh^w 
liowever  much  dimimdied  the  ^poAa»  td  4^ 
&rm  at  Cuba.  At  this  day  that  dbland.«Qpmcily 
supplies  lôO^OQQjdtmi&w,  «wheresm  .before  17911, 
in  :good  years,  the  «crop  was  Mtima(led(ilt.8lÉ5,00O 
arrobas,  (7^870,000  pound^)  of  mU^iWifiOfi 
Mrbbas  were  itsonmrned  on  ^the  Jdkftady  8ll4 
128,000  sent  to  Spain.  Xhis  rbranoh  dof  .iQfft- 
hxniil  industry  is  of  ihe  wery  gteatant  limpw^ 
taace,  even    in  its  iactudl  sitàt»  jé  mimoff^ 

*  PâiioA€^>  p.  S15  and  409. 

t  Raynal^  (T.  iil  p.  168.)  only  ^^timated  the^produce 
at  iffi^5fiO0  pounds.  Virginia  produced  annually  before 
lf7S  more  thim  55,000  hogsheadsf  or  SS  millions  ififpoundi 
of  tobacco.    Jeff^eWf  PvS^» 
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«nd  constraint.  Jja  renta  de  talmco  of  the 
peninsola,  yields  a  net  revenue  of  six  millions 
of  piastres,  a  revenue  arising  in  a  great  mea^ 
sure  from  the  sale  of  the  tobacco  of  the 
Island  of  Cuba  sent  to  Seville.  The  ms^;u- 
zines  of  this  city  sometimes  contain  stores 
of  18  or  19  millions  of  pounds  of  snuff,  the 
value  of  which  amounts  to  the  exorbitant 
sum  of  200  millions  of  livres^. 

The  cultivation    of    Indigo^  which  is  very 
general  in    the  kingdom  of    Guatimala,   and 
in?  the    province  of    Caracas,    is    very  much 
neglected  in  Mexico.     The  plantations  along 
the  western  coast,  are  not  even  sufficient  for 
the  few  manufactures  of    home  cotton   cloth.  . 
Indigo  is  annually  imported  from  the  kingdom 
of  Guatimala,  where  the  total  produce  of  the 
plantations  amounts  to  the  value  of    12  mil- 
lions of  livres.     This  substance  as   to   which 
Mr.  Beckman  has  made  such  learned  researches, 
was  known  to  the  Greeks  and  Romans  under 
the  name  of  indicum.    The  word  antV,  which 
has  passed  into  the   Spanish  language,  is  de- 
rived from  the  Arabian  word  niz  or  nil.    Her- 
nandez speaking  of  the  Mexican  indigo  calls  it 
aniz.  The  Greeks  in  the  time  of  Dioscorides,  drew 
indigo  fit>m  Gedrozia;  and  in  the   13th  cen- 
tury Marco  iPolo  carefully  described  the  mode  of 
its  preparation  in  Hindostan.    Raynal  is  wrong 

*  8^334,0001.  steriing.    Tram. 
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when  he  maintahls  that  the  Europeans  intro^ 
dac^  the  cultivation  of  that  valuable  plant 
into  America.  Several  speqiès  of  indigafera 
are  peculiar  to  the  New-  Continent.  Ferdi- 
nand Columbus  ii^  the  life  of  his  father^men» 
ti(ms  indigd' among  the  productions  of  the 
Island  of  Hayti.  Hernandez  describes  the 
process  by  which  the  natives  of  Mexico  sepa-^ 
rated  the  fecula  fricmi  the  juice  of  the  plantt 
a  process  different  from  that  now  enw 
ployed.  The  small  cakes  of  indigo  dried  by 
fire  were  called  mohuitli  or  tlemhuiUi.  The 
plant  was  even  designated  by  the  name  Xiuh^ 
quiUpitzahuac.  Hernandez^  proposed  to  the. 
court  to  introduce  the  cultivation  of  indigo 
into  the  southern  part  of  Spain.  I  know  net 
if  his  counsel  was  followed,  but  it  is  certain 
that  indigo  was  very  common  in  Malta,  till 
towards  the  end  of  the  17th  century.  The  spe-^ 
cies  of  indigofera  from  which  indigo  is  at  this 
day  pix>cured  in  the  colonies,  are  :  The  .indi*t 
gofera  tinctoria,  I.  anil,  I.  disperma,  and  L? 
argentea,  as  is  proved  by  the  most  antient 
hieroglyphical  paintings  of  the  Mexicans  ;  even 
thirty  years  after  the  conquest,  the  Spaniards 
who  had  not  yet  found  out  the  materials  for 
making  ink,  wrote  with  indigo,  as  is  proved 

*  Hernandez^  Lib.  iv.  c.  12.  p.  108.     Clavigero^  ii.  I8d. 
Beekmarm,  1.  c.  IV.  474-532.    BerthoUef,  Ekmem  de  fart 
h  ii.  37, 
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hf  the  papers  preserved  in  the  diehiTe»  of  ikm 
Diike  cte  M^ntelckMMé,  who  is  the  last  desceidaiil 
df  ÛÊB  fismily  of  Cortco.  At  Santa  ¥0  they 
stitt  timte  with  m  juice  extracted  from  the  fruits 
of  the  Uvflfa  (Celfniiii  T%nctoriwm)f  and  thera 
cSiiéts  an  cîrdé>  ef  the  coort^  prohibiting  tiia 
tiMro]fs  finmi  using  in  their  official  papers^ 
arty  Mh»  fiMteriak  than  this  blue  of  the  Uvilla, 
bMttttfte  fl  had  been  found  that  it  was  nopa 
infdéistniéfiible  than  the  best  European  ink* 

Aftéf  carefully  examining  those  vegetables 
t^hich  dre  of  Bnportaace  to  the  agriculture 
and  Gomtnerce  of  Mexico,  it  remains  for  «s 
t6  give  a  rapid  view .  of  the  productions  of 
tki  tmirMl  kingdom.  Although  one  of  these 
pfi6duCtidtiS  in  tiiie  greatest  request,  cochineal^ 
belongs  oiriginally  to  New  Spain,  it  is  certain, 
however,  that  the  most  interesting  productions 
îût  the  prosperity  of  the  inhabitants  have 
bMti  introduced  there  from  the  antient  con-» 
thieitt.  The  Mexicans  had  not  endeavoured 
td  i^ednca  to  a  domestic  state  the  two  species 
el  wild  oxen,  (Bos  Americanus  and  Bos  Mosf 
ehMM)  which  wander^  in  herds  over  the  plains 
in  the  neighbourhood  of  the  Rio  del  NorU^ 
They  were  unacquainted  with  the  Llama» 
irfaich  in  the  Cordillera  of  the  Andes  is  not 
found  beyond  the  limits  of  the  Southern  He- 
ttiqphere.    Thiey    made  no  use    of  the  wild 


m 

Aëep  of  OaUfoTÀia  *  «tor  of  thé  g'ôattf  of  ¥ké 
mountains  of  Monterey.  ÂtJioh^  the  tnmteMl& 
Varieties  of  tlog^f  pecnlk^  to  fifeiicè,  étlé 
élone,  tbe  Techichi  served  fèfr  ià6i  to  Ûié  itt^ 
lia^tMIti^.  Undonbtedly  th^  trant  of  doihestîë 
éttimàb  vr^  iéss  felt  béfère  ihë  eOnqties^, 
virhëh  etëry  fainily  {niltiyated  btrf  a  smaÉ 
extent  t>f  ^ound,  aùd  ti^hèh  â  j^eat  {^ft  ôf 
die  inhabitants  li^^ed  almoin  èi:élusrivel^  6a 
vegetables.  However  tl^e  want  of  these  ani«* 
mais  compelled  a  numerous  class  of  thé  ift** 
hiibitants,  the  TUmiamaj  to  labour  as  beâM8 
of  burden,  and  to  pass  theiir  lives  on  the 
highways.  They  were  loaded  with  lâi'^è  lea^- 
tliern  chests  (in  Mexican  Petlaeaïliy  in  Spa- 
nish petaeas)  which  contained  goods  to  die 
"Weight  of  30  or  40  kilogrammes  {. 

Since  the  middle  of  the  sixteenth  century, 
tile  most  useful  animals  of  the  old  i^eix* 
tinént,  oxen,  horses,    sheep;   àiid    hoj^s,    have 


•  I 


^  As  to  the  wild  i^eep  and  goat?  of  the  moiintaips  ëf 
Old  and  New  California,  see  Vol.  ii.  Chap,  vjiL  p.  327. 
■"t  See  my  Tableaux  de  la  Nature^  T.  i.  p.  124—127. 
Tlie  CumanchiB  a  &lbe  of  the  northern  provinces  employ 
dogs  in  the  carriage  of  tents  like  many  of  the  tribes  of 
Siberia.  See  Vol.  ii.  p.  286.  The  Peruidans  of  Sausa 
(Xauxa)  and  Huanca  ate  their  dogs  (runalco)  and  the 
Aztecs  sold  in  their  markets  the  flesh  of  the  mute  dog 
teehicMi  which  was  castrated  for  the  puqiose  of  fattening* 
léwenzana^  p,  103. 

t  Ffom  66  to  88  U).  avoird.    Trans. 
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multiplied  surprisingly  in  all  the  parts  of  New 
Spain,  and  especially  in  the  vast  plains  of 
the  Provincias  Internas*  It  would  be  super- 
fluous to  refute  here  ^ .  the  rash  assertion  of 
M.  de  Buffon,  as  to  the  pretended  degeneracy 
of  the  domestic  animals  introduced  into  the 
New  Continent.  These  ideas  were  easily 
propagated,  because,  while  they^  flattered  the 
vanity  of  Ëuropeani^,  they  were  also  con- 
nected with  brilliant  hypotheses,  relative  to  the 
ancient  state  of  our  planet.  When  facts  are 
carefaUy  examined,  naturalists  perceive  no- 
thing  but  harmony  where  this  eloquent  writer 
announced  discordancy. 

There  is  a  great  abundance  of  homed  cattle 
all  along  the  eastern  coast  of  Mexico,  es- 
pecially at  the  mouths  of  the  rivers  of  Al- 
varado,  Guasacualco,  and  Panuco,  where  nu- 
merous flocks  feed  on  pastures  of  perpetual 
green.  However,  the  capital  of  Mexico,  and 
the  great  cities  adjoining,  draw  their  animal 
food  from  the  intendancy  of  Durango.  The 
natives,  like  the  greatest  part  of  the  Asiatic 
tribes  to  the  East  of  the  Ganges  t>  c.:;re  very 

«  This  refutation  is  to  be  found  in  the  excellent  work 
of  Mr.  Jeffèrwn  on  Virginia^  p*  109»  166*  See  abo  G/^i»- 
gero^  T.  iv.  p.  105,  160. 

f  For  example,  in  the  South  East  of  Asia,  the  Chinese^ 
and  the  inhabitants  of  Cochinchina.  The  latter  never 
milk  their  cows,  though  the  milk  is  excellent  under  the 
Tropics,  and  in  the  wannest  rq;ioos  of  the  Earth.    Travels 
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little  for  milky  butter  and  cheese.     The  latter 
is  in  great  request  among  the  Casts  of  mixed 
extractions  and  forms  a  very  considerable  branch 
of  exterior  commerce.     In  the  statistical  table 
drawn  up  by  the    Intendant  of   Guadalaxara, 
in  1802,  which  I  have  frequently  had  occasion 
to  cite,  the  annual  value  of  dressed   hides  is 
estimated    at  419,000    piastres,    and    that    of 
tallow  and    soap   at    549,000   piastres.      The 
town  of  Puebla  alone    manufactures  annually 
200,000  arrobas  of  soap,  and  82,000  ox  hides; 
but  the  exportation    of  these   articles   at    the 
Port    of   Vera    Cruz,     has    hitherto    been  of 
very  little  importance.    In    1803,    it    hardly 
amounted  to  the    value    of    140,000    piastres. 
It  appears    that  even  in    the  16th  century 
before  the  interior  consumption  had  been  aug- 
mented by  the  number  and  the  luxury  of  the 
whites,  New  Spain  supplied  Europe  with  more 
hides  than  at  the  present  day.     Father  Acosta^, 
relates  that  a  fleet  which  entered  Seville  in 
1587,  carried  64,340  Mexican  hides.   The  horses 
'Of   the    northern    provinces,    and   particularly 
those  '  of  New  Mexico,  are   as  celebrated  for 
their  excellent  qualities  as  the  horses  of  Chili  ; 

of  Macartney,  Vol.  ii.  p.  153,  and  Vol  iv.  p.  59.  The 
Greeks  and  Romans  even  only  learned  to  make  butter 
from  their  coma^unication  with  the  Scythians,  Thracians, 
and  the,  Qermaaic  nations,  Beckmann,  1.  c.  B.  iii.  p.  289. 

♦Lib.  iv.C.é. 

VOI-   III.  E 


^         POLITICAL  ESSAY  ON  THE         [book  iv. 

both  descend,  as  it  is  pretended,  irom  the 
Arab  race;  and  they  wander  wild  in  herds, 
m  the  Savannahs  of  the  Provincias  /ft* 
ternas*  The  exportation  of  these  horses  to 
Natchez,  and  New  Orleans,  becomes  every  year 
of  greater  importance.  Many  Mexican  families 
possess  in  their  Hatos  de  gaiwdOj  from  thirty 
to  forty  thousand  head  of  horses  alid  oxen. 
The  mules  would  be  still  more  numerOHs, 
if  so  many  of  them  did  not  perish  on  the 
highways  from  the  excessive  fatigu^s  of 
journeys  of  several  months.  It  is  reckoned 
that  the  commerce  of  Vera  Cruz  alone,  em- 
ploys annually  nearly  70,000  mules.  More 
than  /i(M)0  are  employed  as  an  object  of  luxury 
in  tho  carriages  *  of  the  city  of  Mexico. 

The  roaring  of  sheep  has  been  wonderfully 
n<)gl()(-ted  in  New  Spain,  as  well  as  in  all 
\\\%\  Spanish  Colonii^  of  America.  It  is  pro- 
bable Umt  tlic  first  sheep  introduced  in  the 
KiUi  ciuitury»  wt'ro  not  of  the  breed  of  travelling 
Mprimui^  luul  particularly  that  they  were 
not  of  (bo  IdHuu  Scgiwian,  or  Sorian  breed* 
Hiuro  (hat  tiuus  no  cart>  has  iHH^n  employed 
ill  (ho  «iiiM^lionition  of  (ho  brcod  ;  and  vet  in 
\\w  pwrl  of  MoxitHs  boyouil  (ho  tropics,  it 
would   W  oiiwy  (o  iiUiHubun^  \\\t  %\%Xtxa  of 


rv)i|\tUii    \\\\\\s\  ihAH  ^\XS  \\\\\\v^     In   tM£«  ilie  m 
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nagement  known  in  Spain  15]^  tlie  liame  ot 
Me^ttty  by  which  the  sheep"  change  their  cli- 
ihate  with  the  sedi^ons^  and  are  always  in 
harmony  with  them.  Nothing  is  to  be  feared  * 
for  ages  from  the  prejudice  which  these  tra-? 
veiling  flocks  might  occasion  to  Mexican 
agriculture.  At  present  the  finest  wool  is 
reckoned  to  be  that  of  the  Intendan<5y  of 
Valladolid. 

It  is  worthy  of  remark,  that  neither  the 
common  hog,  *  nor  the  hens  to  be  found  in 
all  the  islands  of  the  South  Sea,  were  known 
to  the  Mexicans.  The  Picari  (Sus  tajassu) 
to  be  frequently  met  with  in  the  cottages  of 
the  natives  of  South  America,  might  have, 
ea&ily  been  reduced  to  a  domestic  state;  but 
this  animal  is  only  fit  for  the  region  of  plains* 
Of  the  two  varieties  of  hog  which   are  now 

*  Fedro  de  Cieça,  and  Gâircilasso  de  la  Vega,  bare 
presented  in  their  works  the  names  of  the  Colonists  whoc 
first  reared  in  America,  the  domestic  animals  of  Europe. 
They  relate  that  in  the  middle  of  the  16th  century^ 
two  hogs  cost  at  Peru  8000  livres»  a  camel  35,000,  an 
ass  7700,  a  cow  1200,  and  a  sheep  200  livres.  Cieça* 
Ckromca  dd  Peru  (Antwerp  1554- )  p.  65.  GareilassOf 
T.  L  pi;  328.  These  enormous'  prices  besides  proving 
the  scarci^  of  the  objects  sold,  prove  also  the  abundance 
•f  the  precious  metals.  General*  Belcalazar,  who  had  pur* 
chased  at  Buza  a  sow  for  4000  francs  could  not  resist  the 
tfnipftrtion  of  eating  her  at  a  feast.  Such  was  the 
Ivzsry  wMA  prevaQed  in  the  army  of  the  Conqmitadorer 

C2 
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the  mort  conmum  in  Mexico^  the  one  was  in- 
trodnced  from  Europe,  and  the  other  from 
the  nûlippine  Islands.  They  have  multiplied 
amazingly  on  the  Central  Table  Land,  where 
the  valley  of  Toluca  carries  on  a  very  lucrative 
trade  in  bacon. 

Before  the  conquest  there  were  very  few 
poultry  among  the  natives  of  the  new  continent. 
The  maintainance  of  these  birds,  require  par- 
ticular care  in  countries  recently  cleared, 
where  the  forests  abound  in  carnivorous  qua- 
drupeds of  every  kind.  Besides,  the  inhabitant 
of  the  Tropics  does  not  feel  the  want  of  do- 
mestic animals  so  much  as  the  inhabitant  of 
the  temperate  zone,  because  he  is  freed  by 
the  fertility  of  the  soil  from  the  necessity  of 
labouring  a  great  extent  of  ground,  and  because 
the  lakes  and  rivers  are  covered  with  an  in^ 
numerable  quantity  of  birds,  easily  caught,  and 
yielding  an  abundant  nourishment.  A  Eun^pean 
traveller  is  astonished  to  see  the  savages  of 
South  America  bestowing  extreme  pains  in 
taming  monkeys,  Manaviri  (Ursus  caudwol'* 
vula)  or  squirrels,  while  they  never  endeavoor 
to  tame  a  g^eat  number  of  usefrd  animais, 
contained  in  the  neighbouring  forests.  How- 
ever, the  most  civilized  tribes  of  the  new  ooii-~ 
tinent,  reared  in  their  stable-yards  before  the 
arrival  of  the  Spaniards,  several  gallinacfMNls 
birds,  as  hoccos,    (Crax  nigra,   C,  gh>bic«r«f 
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and  C.  pauxi)  turkies^  (meleagris  gallo-pavo) 
several  species  of  pheasants,  dacks,  and  moor- 
hens,   yacQus,   or  gnans,    (penelope,   pava  de 
mante)  and  aras,  (psittacci  macrouri)  which  are 
considered  delicate    eating  when   young.    At 
this  period,   the  cock,    a  native    of  the  East 
Indies,  and  common  to  the   Sandwich  Islands, 
*was  totally  unknowa  in  America.     This  fact, 
important  in  its  connection  with  the  migration 
of   the  Malay  tribes,  has  been    contested    in 
Spain    since    the  end    of  the    16th    century, 
licamed  Etymologists  proved  that  the  Peruviaixs 
must  have  had  hens  previous  to  the  discovery 
of  the  New  World,  because  the  language  of 
the  Incas  designates  the  cock  by  a  particular 
word,  gualpa.     They  knew    not   that  guaJpa 
or  huallpa,   is    a   contraction    of  AtakuaUpaf 
and  that  the  natives  of  Guzco  g^ve  in  derision^ 
the  name  of  a  prince  detested  on  account  of 
the  cruelties    exercised    by  him    against    the 
&mily  of  Huescar,  to  the   cocks  brought  by 
die    Spaniards,     imagining,     which    appears 
rtrange  enough   to   the  ears  of   a  European, 
they    found  some    resemblance    between   the 
crowing  of  that  bird,  and  the  name  of  Ata^ 
bnallpa.    This  anecdote,  to  be  found    in  the 
work  of  Cfarcilasso   (T.  i.  p.  331)  was  related 
to  me  in   1802,  at  Caxamarca,  where  I  sa:w 
in  the  family  of  the  AstarpilcOf  the  descendants 
of  the  last  Inca  of  Peru*    These  poor  Indiann 
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inhabit  the  mins  of  the  palace  of  Alafauallpa. 
Garcilasso  relates  that  the  Indians  imitated 
the  crowing  of  the  cock,  by  pronooncing  in 
cadence  words  of  Jimr  syllables.  The  par- 
tisans of  Hnescar  had  ccmiposed  burlesque 
songs  in  derision  of  Atahuallpa,  and  three 
of  his  generals,  named  Quilliscacha,  Chaldm- 
china,  and  Rmninavi.  Wh^i  we  considt 
languages  as  historical  monuments,  we  must 
carefully  distinguish  what  is  ancioit  frmn 
what  has  been  naturalyzed  by  custom.  The 
Peruvian  word  for  a  cat  micitm^  is  as  modem 
as  hnaUpa.  The  Peruvians  formed  wncitm  frwn 
the  radical  miz^  because  they  observed  that 
the  Spaniards  made  use  of  it  in  calling  the 
Cat,  and  they  believed,  therefore,  nùz  to  be  the 
name  of  the  animaL 

It  is  a  ver%^  singular  phisiological  pheno» 
menon,  that  on  the  Table  Land  of  the  dty 
of  Cu/ooy  more  elevated  and  colder  than  that 
of  Mexico,  heusha^c  only  begun  to  seascmt^ 
the  oliinato,  au<l  to  propagate  within  the  laat 
^l^i^y  yoars.  Till  that  i>eriod,  all  the  chickena 
IHarishod  inuno<liatoly  aft^er  hatching.  At  pre* 
sont,  the  diffonnU  >ariotios  of  hens  especially 
those  of  Mosambiquo,  of  which  tlie  flesh  ia 
black,  havo  beoonio  conunon  in  lH>th  hemi- 
sphen^s,  >>lu  ro\fT  tho  |hh>j>1o  of  the  old  continent 
ha\o  ponotratotK  Sox  oral  triWs  of  Savage 
Indian»,  >vho  live  in  the  vicinity  ivf  European 
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settlements  haye  procured  them.  When  we 
were  at  Tomependa,  on  the  banks  of  the  rrvéf 
Amazons,  we  saw  several  fomilies  of  Xibaros 
Indians,  who  had  established  themsehres  at  Ta* 
tumbero  in  an  almost  inaccessible  place  between 
the  cataracts  of  Yaraqnisa  and  Patdmmi; 
and  several  hens  were  seen  in  the  hntft  of  these 
savai^es,  when  they  were  visited  for  the  first 
time,  some  years  ago. 

New  Spain  has  supplied  Europe  with  the 
largest  and  most  useful  of  domestic  gallinaceous 
birds,  the  turkey  (totolin  or  kuexoMl)  which 
was  formerly  found  wild  on  the  bade  of  the 
CovtfiHeras,  from  the  Isthmns  of  Panama  to 
New  England.  Gortez  relates  that  several 
thottsaiids  of  these  birds  which  he  calls  ham 
(ftUKmas)  were  fed  in  the  ponltry-yaids  of  the 
caslies  of  Montezuma.  From  Mexico  the  fS/pBr 
niards  carried  them  to  Peru,  to  Terra  Krmaf 
(CtuliBa  del  Oro)  and  the  West  In£a  Islands, 
vrhere  Oviedo  described  them  in  1516.  Her* 
nandes  even  then  verv  weH  observed  Aat  the 
wild  twkies  of  Mexico  were  modi  larger 
thaa  the  domestic  ones.  The  former  are  only 
now  to  be  found  in  the  nwdiem  provinces. 
T%ey  withdraw  towards  the  w^irùk  in  proportion 
as  tiK  population  increases,  and  consequently, 
the  forests  become  more  rare.  An  int^igent 
travelkr  to  whom  we  owe  a  very  interesting 
description  of  the  conntries  to  the  west  of  the 
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Alleghany  moantains^,  M.  Michaux^  infomis 
OS  that  the  wild  turkey  of  Kentucky  some- 
tfanes  weighs  even  40  pounds,  an  enoimoos 
weight  for  a  bird  which  flies  so  rapidly,  es- 
pecially when  pursued.  When  the  Englidi, 
in  1584,  landed  in  Virginia,  turkies  had  for 
fifty  years  been  introduced  into  Spain,  Italy, 
and  England  f.  This  bird  did  not  then  pass 
from  the  United  States  into  Europe,  as  has 
been  falsely  maintained  by  many  naturalists. 
The  Pintades  (numida  mekagrU)  designated 
so  happily  by  the  ancients  under  the  name  of 
ores  gutUUmj  are  very  rare  in  Mexico,  while 
they  have  grown  wild  in  the  Island  of  CqImu 
As  to  the  mmsk-^mck  (anas  maschaia)  called 
by  the  Grermans,  Turkish  duck,  whidi  half 
become  so  common  in  our  poultry-yardi^ 
Europe  is  indebted  for  it  also  to  the  New. 
Continent.  We  found  it  wild  on  the  banks 
of  the  riTer  Madelena,  where  .the  male  grows 
to  a  prodigious  size.  The  ancient  Mexicans 
had  tame  ducks,  which  they  annually  pluckedt 
as  the  feathers  were  an  important  object  of 
commerce.  These  ducks  appear  to  have  been 
Crossed  with  the  species  introducetl  into  Eurc^pe. 
The  goose  is  the  only  one  of  the  birds  of  our 
poohry-yards  which  is  no  where  to  be  found 
in  the  Spanish  Colonie:^  of  the  New  Continent» 


"*  Tojige  de  Midiaux»  p«  I9(K 
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The  cultivation  of  the  mulberry,    and  the 
rearing  of  silk  warms f  were  introduced  by  the 
care  of  Cortez,   a  few    years  after    the  siege 
of  Tenochtitlan.     There  is  a  mulberry  tree  on 
the  ridge  of  the  Cordilleras  peculiar  to  the  equi* 
noctial    regions,  the  marus  acuminata,  Bonpl. 
which  we  found  wild  in  the  kingdom  of  Quito, 
near  liie  villages  of  Piso  and  Puembo.     The 
leaf  of  this  mulberry  is  not   so  hard  as  that 
of  the  red  mulberry,  (M.  rubra)  of  the  United 
States,  and  the  silk  worms  eat  it  like  that  of 
the  white  mulberry  of  China.     This  last  tree, 
which    according  to  Olivier    de  Serres,    was 
only    planted    in     France,    in    the    reign  of 
Charles  the  eighth,  about  the  year    1404,  was 
already  very  conmion    in  Mexico,  about  the 
middle  of  the   16th  century.     A  considerable 
quantity  of  silk  was  then  produced  in  the  In- 
tendancy  of  la  Puebla,  in  the  environs  of  Pa- 
nnco  *f  and  in  the  Province  of  Oaxaca,  where 
several  villages  of  the  Misteca,    still  bear  the 
naines  of  Tepexe  de  la  Seda,  (Silk^  and  San 
Francisco    de   la  Seda.     The    policy    of  the 
Council  of  the  Indies,  constantly  unfavourable 
to  the  manufactures   of  Mexico,    on    the    one 
hand,  and  on  the  other,  the  most  active  com- 
merce with  China,  and  the  interest  which  thé 
Hiilippine  Company  have  in  selling  the  Asiatic 
nlks  to  the  Mexicans,    seem  to    be  the  prin- 
cipal causes  of  the  gradual  annihilatioii  of  iim 

^La  Florida  dd  Inca  (Madrid,  1723)  T.Lp.258. 
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branch  of  colonial  industry.  A  few  years  u^o, 
an  individual  at  Queretaro,  proposed  to  the 
government  the  making  of  large  plantations 
of  mulberry,  in  one  of  the  finest  vallies  of 
Mexico,  la  Canada  of  the  baths  of  San  Pedro, 
inhabited  by  more  than  three  thousand  Indians. 
The  rearing  of  silk  worms  requires  less  care 
than  cochineal,  and  the  character  of  the  natives 
fenders  them  extremely  fit  for  every  sort  of 
labour,  which  requires  great  patience  and 
minute  care.  The  Carrada^  which  is  two 
leagues  from  Queretaro,  towards  the  north  east 
constantly  enjoys  a  mild  and  temperate  climate. 
The  Lavrus  persea  is  only  now  cultivated 
there,  and  the  viceroys  who  dread  to  infringe 
on  what  is  called  in  the  colonies,  the  rights 
of  the  Mother  Country,  have  been  unwilling 
to  admit  the  substitution  of  mulberries  to  the 
present  species  of  cultivation. 

New  Spain  has  several  'species  of  indi^ 
genous  caterpillars,  which  spin  silk  in  the 
manner  of  the  Bombyx  Mori  of  China,  but 
which  have  never  yet  been  sufficiently  exa- 
mined by  entomologists.  The  silk  of  the 
Misteca  derived  from  these  animals,  was 
an  object  of  commerce,  even  in  the  time 
of  Montezuma.  Handkercliiefs  are  still  ma- 
nufactured in  the  intendancv  of  Oaxaca 
of  this  Mexican  silk.  We  purchased  some 
OB  the   road    to   Acapulco,    at   Chilpanzingo. 
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The  stuff  feels  rough,  like  c^aiû  IndiaB 
silksy  which  are  equally  the  produce  of 
very  different  silk-worms,  from  that  of  tha 
mulberry.  ' 

in  the  provinces  of  Mechoacan,;  and  in 
the  mountains  of  Santa  Rosa,  to  the  north 
of  Guanaxuato  bags  of  an  oval  form,  resem-» 
bling  the  tiests  of  the  Orialus,  (  Traupiales)  and 
the  CaciqueSf  are  seen  suspended  from  different 
kinds  of  trees,  and  especially  the  branches 
of'  the  Arbutus  Madrono.  These  bags  call- 
ed capuUos  de  madrono,  are  the  work  of  a 
gireat  number  of  caterpillars  of  the  Bombyx 
de  Fabricius  kind,  who  live  in  society,  and 
$[pin  together.  Each  capuUo  is  firopi  18  to 
20  centimetres  in  length,  by  21  in  bi^adth^. 
They  are  of  »t  brilliant  whiteness,  and  formed 
in  beds,  which  may  be  separated  irom  one 
another.  The  interior  beds  are  the  most 
jslender,  and  of  an  extraordinary  transpa- 
rency.— The  matter  of  which  these  lai^ge 
i>ags  is  formed  resembles  Chinese  paper: 
the  tissue  is  so  dense  that  tiie  threads  which 
are  pasted  transversely  over  one  another,  are 
scarcely  perceiveable.  I  found  a  great  number 
of  these  capuUos  de  madrono,  on  descending  thé 
coffire  de  Perote  towards  las  Vigas  at  an  ab- 
solute height  of  3200  metresf.     It  is  possible 

•  From  7  to  7^  inhces,  by  3^  inches.    Tram. 
t  10,498  feet  Bnglish.    Tram. 
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to  wnte  on  the  interior  beds  without  making 
them  undergo   any  sort  of    preparation.       It 
is  a  true  natural  paper,  of  which  the  antient 
Mexicans  knew  the   use,  pasting  together  se- 
veral beds,     for     the   formation     of    a  white 
and   glossy  pasteboard.     We   brought   by  the 
courier,    living    caterpillars    of  the     bombyx 
madrono  from   Santa  Rosa  to  Mexico:  they 
are  of  an  olive  colour,  approaching  to  black 
and   covered  with  hair,     and   their  length  is 
from  25  to  28  millimetres^.      We    did    not 
see  their  metamorphosis,  but  we  perceived  that 
notwithstanding  the  beauty  and  extraordinary 
lustre  of  this  madrono  silk,   it  would  be  al- 
most impossible  to  employ  it  to  any  advan- 
tage   on     account    of    the    difficulty     which 
would  be    experienced    in    winding   it.      As 
several  caterpillars  work  together,  their  threads 
cross  and  entangle  with  one  another.     I  have 
thought  proper  to    enter    into    these    details, 
because  persons  more   zealous    than  well  in- 
formed,   have   lately  turned  the   attention  of 
the  French  Government  towards  the  indige- 
nou  silk  of   Mexico. 

Wax  is  an  object  of  the  highest  importance 
to  a  country  where  much  ms^ificence  prevails 
in  the  exterior  worship.  An  enormous  quantity 
is  consumed  in  the  festivals  of  the  church,  both 
in  the  capital,  and  in  the  chapels  of  the  smallest 

*  From  .98  of  an  iadi»  to  1.1  inch.    Trans. 
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Indian    villages.       The   hives    are    extremely 
productive  in  the  peninsula  of  Yucatan,   es- 
pecially in  the  environs  of  the  port  .  of  Cam-* 
peachy,  which,  in  1803,  exported  Ô82  arrobas 
of  wax,  for  Vera  Cruz.     They  reckon  from 
6    to   7    hundred    hives      in     one    colmenar. 
This    wax    of  Yucatan    is    the    produce   of 
a  bee  peculiar  to  the   New  Continent,  which 
is  said  to  be   destitute   of  a  sting,   no  doubt 
because  the  sting  is  weak  and   not  very  sen-, 
sible.      From  this  circumstance  in  the   Spa- 
nish colonies,  the  name  of    Utile  angels  (an^ 
gelitosj)  has  been  given  to  the  bees  described 
by    M.  M.  Illiger,  Jurine,  and  Latreille,  un- 
der the  name   of  Melipone  and   Trigone.     I 
know  not  if  the  bee    of    Campeachy  differs 
from  the  Melipona  Fasciatttf  found  by  M.  Bon- 
pland  on  the  eastern  slope  of   the   Cordille- 
léras.*       It  is  certain  that  the    wax    of   the 
American   bees    is   more    difficult   to  whiten, 
than  the  wax  of  the  domestic  bees  of  Europe. 
New  Spain  di'aws   annually  nearly  20,000  ar- 
robas  of  wa,x  from  the  Havannah,  the  value 
of  which    amounts    to    more  than  2  millions 
of  livres  Toumoisf.     A  very  small  part  how- 

*  See  the  insects  collected  in  the  course  of  our  expedi* 
iion,  and  described  by  M.  Latreille  in  our  Recueil  d*ob^ 
swatiotu  de  Zoologie  et  d^Anaiomie  Comparée f  t.  it 

t  1^3,340  sterling.     Trans. 
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evet  of  this  wax  of  the  island  of  Cuba,  i» 
the  produce  of  the  wild  Tribunes  which  oc- 
cupy the  titmks  of  the  Cedrela  Odùrata; 
the  ^eatest  part  is  procured  froni  the'  beë'of 
the  north  of  ïhurope  (Apis  Mettificaf)'  ttté 
édltîVatîdn  of  which,  has  been  very  much 
Ml  the  increase  since  1772.  The  island  of 
Cuba  exported  m  1803,  including  the  contra:^ 
Baiid^  42,670  arrohas  of  wax.  The  price 
of  an  arroha  then,  amounted  to  20  ôi'  21 
piastres;  but  the  mean  price  in  time  of  peltce, 
is  only  15  piastres,  or  75  livres  Tourfaois.J 
Iii  America,  the  neighbourhood  of  the  sà^^ar 
plantations  is  very  prejudicial  to  thé  bees. 
These  insects  are  so  exceedingly  greedy  of 
Honey,  that  they  drown  themselves  in  the 
juice  of  the  cane,  which  puts  them  into  a 
state  of  inaction  and  intoxication  when  they 
drink  it  to  excess. 

The  rearing  of  the  cochineal,  (Grana  Nth 
chiztlif)  is  of  great  antiquity  in  New  Spain} 
and  it  is  probable  that  it  goes  beyond  the 
incui'sions  of  the  Toltec  tribes.  In  the  tinàé  of 
the  dynasty  of  Aztec  kings,  the  cochineal  was 
more  general  than  at  present.  There  Were 
nopaleries  not  only  in  Mixtecapan  (la  Misteca,) 
and  in  the  province  of  Huaxyacac  (OaXat^a)^ 
but   also    in    the    intendancy    of    Puebla^    ia 

*  jC3  2  6  sterling.    Trans^ 
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the    environs    of    Cholula    atul    HtigotÂngtf. 
The   vexations    to    vrhich    the    natives    wei^ 
exposed    in    the    beginning;    of   the   conqnest, 
and    the    low    price    at    which   the    encomen* 
deros  forced  the    cultivators    to    sell   the   co- 
eMnéâ]'/  occasioned  thi»  branch  of  Indian  in- 
dustry to  be  every  where  neglected,  except- 
ing  in    the    intendancy*    of    Oaxaca.      It    is 
scarcely  40  years  since  the  peninsula  of  Yu- 
catan^ still    possessed    considerable    nopaUries. 
In  a  single   night,   all  the  nopals,    on  which 
the  à)chineal  lives,     were     cut    down.      The 
Indians     pretend    that  the     governihent  took 
this  violent   resolution   to   raise  the   value,  of 
a  commodity,    of  which  they  wished  to  secure 
the    exclusive     property    to    the   inhabitants 
of  Misteca.    On  the  other  hand,     the  whites 
maintain  that  the  natives  irritated  and  discontent- 
ed with  the  price  fixed  by  the  merchants  on  the 
cochineal^    came  to    a  general  understanding, 
to  destroy  at  once,  both  the    insect  and  the 
iiopë^ls.  ' 

The  quantity  of  cochineal  which  the  inten- 
dancy  of  Oaxaca,  furnishes  to  Europe,  may 
be  estimated  communibtis  anms  including 
the  three  sorts,  gtana^  granilla  and  polvos 
de  granaj  at  4000  zurrones  or  32,000  arrohas, 
which,  calculating  the  arroha  at  75  double 
piastres,    amounts    to   2,400,000    piastres,    or 
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12  nuDions  of  Ihres  Toarnois.*     The  coclu- 
neal  exported  from  Yen  Cniz,  was 

In  1808,  46,964  mobat  or  3,568,557,  p. 
1805,  29,610  arrolMi  or  2,258,675  p. 

Bat  Ti-^'    of   one   hairert  being  frequently 
added  t*    the  hairest  of    the  following  year, 
we  are  not  to  judge  of  the  progress  ai  the 
coltiyation,    from  the  exp<Nrtati<m  akme.      It 
a{^iears    that    in    general  «the    nopaleriea  in- 
crease very  slowly  in  Misteca.     In  the  int^ii- 
dancy  of  Gaadalaxara,  there  is  scarcely  800 
arrobas    of    cochineal    produced    in    a    year. 
Raynalf   estimates  the    whole  exportatum  of 
New    Spain    at    4000    quintals,    an    estiBMte 
too  low  by  one  half.     The  East  Indies  hare 
only  begun  to  pour  their  cochineal  into  emn- 
merce,    but    the    quantity   is  very  incmiside- 
rable.     Captain  Nelson  carried  off  the  insect 
from   Rio  Janeiro    in    1793,    and    nopaleries 
have     been    established    in    the    environs    of 
Calcutta,     Chittagong,    and  Madras.      Much 
difficulty     was      experienced      in      procuring 
the    species    of    cactus    proper  for  the  nou- 
rishment  of    the    insect.        We  know   not  if 
this   Brasilian   cochineal  transported  to  Asia, 
be  the    mealy  species     of    Oaxaca,    or   if   it 
be  the  cotton   cochineal   (^ana  silvestre). 

«  1^500,040  sterUng.     Trans, 
i  T.iLp.78- 
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I  shall  not  here  repeat  -what  Thiery  de  Metion- 
ville,  and  other  naturalists  after  him  have 
published  on  the  cultivation  of  the  nopal, 
and  the  rearing  of  the  valuable  insect  which 
is  maintained  on  it.  M.  I'hiery  .\,<i  '  'lisplayed 
as  much  sagacity  in  his  researches,  as  cou- 
rage in  the  execution  of  his  projects.  His 
observations  on  the  cocliiueal  introduced  into 
St.  Domingo,  are  certainly  very  accurate; 
but,  ignorant  of  the  language  of  the  country, 
and  afraid  of  exciting  suspicion  by  a  display 
of  too  great  curiosity,  he  could  only  collect 
during  his  stay  in  the  intendancy  of  Oaxaca, 
a  very  imperfect  knowledge  of  the  Mexican 
nopaleries.  I  had  occasion  to  observe  the 
wild  cochineal  in  the  kingdom  of  New  Gra- 
nada, Quito,  Peru,  and  in  Mexico,  though  I 
was  not  fortunate  enough  to  see  the  fine  co- 
chineal; but  having  consulted  persons  who 
have  lived  long  in  the  mountains  of  Misteca, 
and  having  had  at  command  extracts  from 
several  manuscript  memoirs,  drawn  up  by 
order  of  the  Count  de  Tessa,  during  my 
stay  at  Mexico,  by  alcaides  and  ecclesiastic^ 
of  the  bishoprick  of  Oaxaca,  I  ôatter  my- 
self that  I  shall  be  able  to  communicate  some 
useful  information,  respecting  an  insect  which 
has  become  of  the  very  first  importance 
to  European   manufactures. 

Is  the   mealy  fine   or  Mistec  cochineal  (yr«- 
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na  fiiia)  specifically  different  from  the  cotton 
or  wild  cochineal  (jfrana  silvestre)^  or  is  the 
latter  the  primitive  stock  of  the  former, 
which  consequently  would  only  be  the  pro- 
duce of  a  degeneracy,  originating  in  the  care 
of  man?  This  proldem  is  as  different  to  de- 
cide as  the  question,  whether  the  domestic 
sheep  descends  from  the  avis  ammon,  the  dog 
from  the  wolf,  and  the  ox  from  the  anrochs. 
Whatever  relates  to  the  origin  of  species^  to 
the  hypothesis  of  a  variety  become  constant, 
or  a  form  which  pei-petuat€»  itself,  belongs 
to  pi-oblems  in  zoonomy,  on  which  it  is  wise 
to  avoid  pronouncing  decisively. 

The  fine  cochineal  differs  from  the  wild  one, 
not  only  in  size,  but  also  in  being  mealy  and 
covered  with  a  white  powder,  while  the  wild  ^ 
one  is  enveloped  in  a  thick  cotton,  which 
prevents  its  rings  from  being  distinguished; 
but  the  metamorphoses  of  the  two  insects  are 
the  same.  In  those  parts  of  South  America 
where  for  ag^es  the  wild  cochineal  has  been 
reared,  it  has  never  yet  lost  its  down.  It  ig 
true  that  in  the  nopaleries  established  by  M» 
Thiery  at  St.  Domingo,  it  was  thought  ttt  he 
observed,  tllat  the  insect  under  the  care  of 
man  increased  in  size,  and  underwent  a;  seiw* 
sible  change  in  the  thickness  of  its  cotton  o^ 
vering;  but  Mr.  Latreille  a  learned  enCémci^ 
logîxf»  who  )»  inclined  to  look  upon  the  wild 


edchineah  ait  a  ditknretd'  speeief^  from  the  Am 
cue,  believes  that  thiis  dimimitiotl  of  dbwti  is 
merely  apparettt^  and  that  it    must  be  attri-. 
bated  to  the  lliickAesii  of  the  bddyof  the  iit- 
sect*     The  rbigs  on  th^  back   of  the  female 
being*  more    dilated;  thé  hairâ    cotering   thiiï 
part  muât    appear  lêisis  dosé  and  consequently 
clearer.    I  was    informed  by  several  persons^ 
who  had  long  lived  in  the    environs  of  the 
town  of   Oaxaca,  that  sometimes  among  the 
small  coccUf  recently  brought  into  the  world, 
individuals  are   observed    covered    with    very 
long  hair.     One  might  be  tempted  to  consi- 
der thiis  fact  as  a  proof,  that  nature  when  she 
deviates  from  her  primitive  type^  returns  to 
it  from  time  to  time.    In  this  liray  tàe  seed 
of  the  fragaria  monophylla  of  M.    Duchesne^ 
<50ti6tantly  produces  iftome  common  strawberries- 
Mdth  parted   leaves.     But    we  must  not  for- 
get that   thé  fiiie  cochitieal,  où    leaving   th$ 
body  of  the  mother  is  wrinkled  in  llie  back, 
and  covered  with  twelve  silks  frequently  very 
Iràg,  which  disappear  when  it  bedomes  adult. 
Those    who    have    not    attentively  compared 
the   offspring  6f  the  fine  ooéhineal,  with  that 
df    the  tHld  x^chineal;   are  naturally  struck 
wltll  the  presence    of  these  hairs.     The  fine 
eOChiheal  appoâa-s  pôv^dery  ten  days   after  its 
J^ifthi  Whèm  it  f»eff  itseïf  frotn  its  fringy  dress 
of  mnal^  iiltoQ  >/^her^às  the  wild  cochineal  is 

p  2 


«8         POLITICAL  ESSAY  ON  THE         [book  ir. 

more  and  more  covered  as  it  gets  older,  its 
down  thickens,  and  the  insect  resembles  a 
small  white  flake,  at  the  period  which  pre» 
cedes  the  conjunction  of  the  two  sexes. 

It  is  sometimes  observed  in  the  nopaleries 
of  Oaxaca  that  the  winged  male  of  the  fine 
cochineal  couples  with  the  female  of  the  wild 
cochineaL  This  fact  has  been  cited  as  an 
evident  proof  of  the  identity  of  the  species; 
but  we  conmaonly  see  in  Europe  coccinelle» 
couple  together,  essentially  different  in  their 
form,  shape,  and  colour.  When  two  species 
of  insects  are  in  the  same  vicinity,  we  ought 
not  to  be  astonished  at  their  coupling  together. 

Are  the  fine  cochineal  and  the  plant  on 
which  it  feeds,  both  to  be  found  in  a  wild 
state  in  Mexico  ?  M.  Thiery  thought  himself 
warranted  in  answering  this  question  in  the 
negative.  This  naturalist  appears  to  admit 
that  the  insect  and  the  nopal  of  the  planta- 
tions of  Oaxaca,  have  been  insensibly  modi- 
fied in  their  form  by  means  of  long  culture» 
This  supposition  however  appears  to  me  equally 
gratuitous  with  that  which  would  pronounce 
gi'ain,  maize,  and  the  banana,  to  be  degenerated 
plants,  or,  to  take  an  example  from  the  animal 
reign,  the  Uama^  which  is  not  known  in  a  wild 
state,  to  be  a  variety  of  the  Peruvian  sheep^ 
(vicuna)  of  the  Upper  Andes.  The  coccui^ 
cacti  has  an  infinite  number  of  enemies  ,among 
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the  insects    and   birds.     Whék'ever' the   cotton 
cochineal  propagates  of  itself^  it  is  not"  to  be 
found  in  any  abundance,  from  which  we  may 
easily  conceive  that  the  mealy  cochineal  must 
have  been  still  more  rare  in  its  native  coun- 
try, because    it    is   much    more   delicate,  and 
not  being  covered   with  dovèn,  is  more  sensi- 
ble to  the  Cold  and  humidity  of  the  air.     In 
discussing  the  question,  whether    the  fine  co- 
chineal would  propagate  without  the  care  of 
man,  the  subdelegate  of  the  province  of  Oaxa- 
ca,  Riiiz  de   Montaya*,  cites  a  very  remark- 
able fact    in    his   memoir,    "  that    at    seven 
**  leagues  distance  from  the  village  of  Nexapa, 
'*  there  is  a  place,  where,  favoured  by  parti- 
**  cular  circumstances,  the  most  beautiful  grana 
"  fina  is  to  be  found,  on  very  high  and  very 
**  prickly  wild  nopals,  without  any  pains  ha- 
"  ving  ever    been    bestowed  in   cleaning  the 
**  plants,  or  in  i^enewing  the  offspring  of  the 
"  cochineal/'     Besides  we  are  not  to  be   as- 
tonished that    even    in  a  country  where    this 
animal   is    indigenous,    it  should    seldom    be 
found    in    a  wild    state,  from    the   time  that 
it    began    to    be  in    request    among    the   in- 
habitants, and  to  be  reared  in  nopaleries.     It 
is  probable   that    the  Toultecs,  before  under- 
taking   so    troublesome    a  species    of  cultiva- 
tion, collected  the  fine  cochineal  on  the  nopals, 

*  Gaxeta  delitcratura  de  Mexico^^l^^  p.  228. 
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lyhich  gi*ew  spontaneously  on*  the  sides  of  ibfi 
mpi^ntains  of  Oaxaca.  Gathering  the  females 
l^etbrc  laying,  the  species  \yould  soon  be  de* 
stroyed  ;  and  to. .  obviate  this  progressive  de* 
struction^  and  prevent  the  mixture  of  tlie  cotton 
fuod  mealy  cochineals  on.  the  same  cactnj^f  (the 
former  dt^priving  tl^e  latter  of  all  nom-jishment,) 
nQpale^L-ies  were  establû^hpd  by  the  nativ^. 

Tl^e  pl^tnts  Qn  vi^hich  the  tvi^o  species  of 
cochineal  are  prppagjated,  are  essentiaUy  dif- 
ferent  ;  ^^d  this  midoobted  fact  is  one  of  those 
lyhich  ifid^ate  a  primitive  ai^d  specific  dif- 
fereijice  between  the  yrana  fi)ia,  and  the  yram$ 
sihestre.  Is  it  probable  if  the  n^aly  cochi- 
neal was  mçrely  a  vaiîety  of  the  cotton  cochi- 
neali  that  it  would  perish  on  the  same  cactt^ 
which  serves  for  nourishment  to  the  latter, 
and  which  botanic  designate  by  the  names  qf 
cactus  opuntia^  C.  tuna,  and  C.  ficus  indica? 
M.  Thiery  in  the  work  abeady  frequently  re- 
ferred to  by  us*,  assents  that  in  tl^e  plain  of 
Cul'de  Sac  in  Saint  Domingo,  the  cottopr 
cochineal  does  not  live  on  the  cactus  •  tuna, 
but  on  the  C.  pereskia,  which  he  x^lasses  among 
the  ariicalated  Indian  figs.  I  anx  afrajd  that 
this  naturalist  has  ç9^fo^4ded  a  variety  of 
opuntia,  with  t|be  jtjPii^  pereskia,  wjiicb  is  a 
tree  isyith  largg  ^g^nd  thick  leaves,  s^d  on  which 
I  never  yet  found  any  cochinejgj.    I  look  upon 

♦  P.  275—292. 
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it  also  as  extremely  doubtful,  that  the  plant  called 
by  Lianeus  cactus  caccinelUferf  cuHivated  in 
j^urope,  is  the  nopal  on  which  the  Indians  of 
Oaxaca  rear  the  mealy  euchineal.  M.  Decan- 
dolle*  who  has  thrown  u>uch  light  on  this 
subject,  appears  to  be  of  my  ppinion  j  for  he 
cites  the  mild  nopal  of  Thiery  de  Menouville, 
as  synouimous  with  thç  cochin  a^.!  Indian  fig, 
which  is  entirely  different  from  that  of  the 
plantations.  In  fact  lânneus  gave  the  name 
of  cactus  coccinellifer  to  the  Indian  fig,  with 
which  several  botanical  gaixlens  of  Europe  had 
received  the  cotton-cochineal,  a  species  with  9* 
purple  flower,  (Ficus  Indica  vermiculos  profèrent 
of  Phikenet)  which  grows  wild  in  Japwica,  • 
the  Island  of  Cuba,  and  almost  every  where 
in  the  Spanish  Colonies  of  the  Continent*  ï 
have  shewn  this  cactus  to  well  inform^4  P^^'- 
sons,  who  had  carefully  examined  the  nopale- 
ries  of  Oaxaca,  and  they  have  uniforinly  told 
me  that  th^  nopal  of  the  plantations  is  essen- 
tially differ^at-4rom  it,  î^nd  that  the  latter,  as 
.is  also  affii^med  by  M.  fhiery,  is  never  to  be 
found  in  a  wild  state.  Moreover  the  Abbe 
Clavigerof  who  lived  fivç  yeai's  in  Misteca, 
e^f^ressly  says,  that  t]\e  fruit  of  the  nopal  on 
which  th^  fine  cpehineaji  is  reared,  is  ^m^l,  in- 
sipid, îvr4  white,  while  the  fruit  of  the  cactus 

•  Planêei grasses  de  M.M,  Rechuté  et  DeeandolkfUvrnkon 
fi. 
t  T.  Î.  p.  115. 
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coccinellifer  is  red.  The  celebrated  Ulloa 
advances  in  his  works  that  the  true  nopal  is 
without  prickles  ;  but  he  appears  to  have  con- 
founded this  plant  with  an  Indian  fig,  which 
we  have  frequently  found  in  the  gardens,  (amu- 
cos)  of  the  Indians  of  Mexico  and  Peru,  and 
which  the  créoles  on  account  of  its  gigantic 
size,  the  excellence  of  its  fruits,  and  the  beauty 
of  its  articulations,  which  are  of  a  blueish  green, 
and  destitute  of  prickles,  designate  by  the 
name  of  tuna  de  Costilla.  This  nopal,  the 
most  elegant  of  all  the  opuntia,  is  in  fact  fit 
for  the  nourishment  of  the  mealy  cochineal, 
especially  after  its  birth,  but  it  is  seldom  to 
be  found  in^the  nopaleries  of  Oaxaca.  If  ac- 
cording to  the  opinion  of  several  distinguished 
naturalists,  the  tuna  or  7iopal  de  Castillan  is 
but  a  variety  of  the  ordinary  cactus  opuntia, 
originating  in  cultivation,  we  must  be  surprized 
that  the  Indian  figs  cultivated  for  centuries 
in  our  botanical  gardens,  and  those  of  the  no- 
paleries of  New  Spain,  have  never  in  the  same 
manner  lost  the  prickles,  with  which  the  joints 
are  provided. 

The  Indians  of  the  intendancy  of  Oaxaca, 
do  not  all  follow  the  same  method  in  rearing 
the  cochineal,  which  M.  Thiery  de  Menonville 
saw  practised  in  his  rapid  passage  through  San 
Juan  del  Re,  San  Antonio  and  Quicatlan.    The 
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Indians  of  the  district  of  Sola  and  Zimatlan^, 
establish  their  nopaleries  on  the  slope  of  moun-^ 
tainsyOr  in  ravins,  two  or  three  leagues  dis- 
tant from  their  villages.  They  plant  the  no- 
pals .  after  cutting  and  burning  the  trees  which 
covered  the  ground.  If  they  continue  to  clean 
the  ground  twice  a  year,  the  young  plants  are 
in  a  condition  to  maintain  the  cochineal  in 
the  third  year.  For  this  purpose  the  proprie- 
tor of  a  nopalery,  purchases  in  the  months  of 
April  or  May,  branches  or  joints  of  the  tuna  de 
Costilla,  laden  with  small  cochineals,  (semiUa) 
recently  hatched.  These  branches  destitute  of 
roots,  and  separated  from  the  trunks,  preserve 
their  juice  for  several  months.  They  are  sold 
for  about  three  francs  the  hundred  in  the  mar* 
ket  of  Oaxaca.  The  Indians  preserve  the 
semiUa  of  the  cochineal  for  twenty  days  in 
caverns,  or  in  the  interior  of  their  huts,  and 
iafter  this  period  they  expose  the  young  coccus 
to  the  open  air.  The  branches  to  whidi  the 
insect  is  attached,  are  suspended  under  a  shed 
covered  with  a  straw  roof.  The  growth 
of  the  cochineal  is  so  rapid,  that  even  in  the 
months  of  August  and  September,  we  find  mo- 
thers already  big  before  the  young  are  yet 
hatched.  These  mother-cochineals  are  placed 
in  nests  J  made  of  a  species  of  tillandsia,  called 
paxtle.     They  are  carried  in  these  nests  two  or 

*  Informe  de  Don  Francisco  Ibanez  de  Corœra.  IVL  S  ) 


74         POMTICAL  ESSAY  O»  THE        [900^  iw. 

three  leagnes  from  the  village,  aad  diibibn* 
ted  m  the  nopaleries,  where  the  young  plants 
receive  the  semilla.  The  laying  of  the  mo- 
ther-cochineal  lasts  from  thirteen  to  fifta» 
days.  If  the  situation  of  the  plantation  is  not 
very  elevated,  the  first  harvest  may  be  expected 
in  less  than  four  months.  It  is  observed,  that 
in  a  climate  more  cold  than  temperate,  the 
cohmr  of  the  cochineal  is  equally  beaqtiful,  but 
that  the  harvest  .is  much  later.  In  the  plains 
the  mother-cochineals  grow  to  a  greater  size, 
but  they  meet  with  more  enemies  in  the  iuuir 
merable  quantity  of  insects,  {xicatUM^  perritoê, 
aradaresy  agujaSf  armadillos^  udebrUas,)  ti^ardfi^ 
rats,  and  birds,  by  which  they  are  dovoiire^ 
Much  care  is  necessary  in  cleaning  the  braacheft 
of  the  nopals.  The  Indiim  ^nmC"  ma}^e  lue 
Df  a  «quirrel,  or  stag-s  tail  for  that  purpose; 
they  squat  down  for  hours  together  beside  w/^ 
plant;  and  notwithstanding  the  eiçcessiv^  priw 
of  the  cochineal,  it  is  to  be  doubted  if  t]p# 
cultivation  would  be  profitable,  in  countries  where 
the  time  and  labour  of  man  might  be  tur|ie4 
to  account.  At  Sola,  where  very  cpld  raiw 
occasionally  fallt  and  where  it  even  freqveot^ 
freezes  in  the  month  of  January,  the  nativ«f( 
preiM^rve  the  young  cochipe^ls,  by  covering  tl|e 
popals  with  rush  mats.  The  price  of  the  le^ 
miUa  of  j^ana  ftnan  whifîh  generally  doea  ogt 
amount  to  more  than  five  francs  per  pound,  fre- 
quently rises  there  to  18  and  20. 
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In  se^er^il  4i&tricts  of  the  province  of  Oai^aca^ 
they  have  three  cochiu/eal  harvests  in  the 
year,  of  which  the  first  (that  which  give¥ 
the  sumiUa)  i^  act  hjicrative,  because  the  i^other 
prfig^rvîQs  for  a  very  short  time  the  colouring 
juice,  if  she  dies  naturajUy  alter  having  laid. 
This  firist  harvest  furnishes  thç  jrr^na  4^  pofth 
w  nest  çoqjh^ealf  so  c&dled  becau^  the  mo^hiers 
^ter  layipg  m^^  foui^d  iu  the  samç  nests  which 
have  hfBfsii  suspended  to  the  uop^ils.  Near  the 
town  PJf  Oaxaca,  the  cqchineai  is  sown  in  the 
lUonth  ^f  4ugust  ;  hut  in  the  (]isti*içts  ^f  Chan- 
tage thi^  i^peratipu  4pe9  uot  t^ke  |^lac^  till  th^ 
WQRth  flf  Qctobier;  aufl  on  iJxe  eldest  \^b^ 
laud^  ^t  i^veu  till  th^  luonthfif  qf  November  fp:)^ 
Peççmbçr. 

The  cotton  or  wild  cochineal  whj^b  gets  iuto 
the  uopaleries,  and  the  male  of  whÀch  acçoi^ying 
to  i^  observation  of  Mr.  Al^ate^  i^  not  fauph 
${pa^f  |r  t^^MGi  the  mple  qf  the  mealy  or  fine  cqphi-? 
uealy  4p6s  much  injury  to  the  nopals  ;  ^n^  wi^çQràr 
\vsly  tb^  Indians  kill  it  wh^peveir  th^y  ^nd  it^ 
though  th^  colour  lyhich  it^  yielc^  is  very  solid 
ae4TCTy  beautifuj.  }t  aj^ea^^  th^  not  only 
the  (Pjit^i  but  ahK)  th^  greçu  branc^M»  pf  several 
s^pcies  pf  pactus  w^W  4ye  cott^,  violet  and 
re4,  ^  thftt  the  çftlpuji-  of  tjip  ppchjiw^l  is  not 
entirely  ow^ug  to  ^,  proems  of  q^^ififiaUzation  of 
the  vegetable  juices  in  the  body  of  the  insect. 

They  reckon  at  Nexapa  that  in  good  years 
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one  pound  of  semilla  of  mealy  cochineal  placed 
on  nopals  in  the  month  of  October,  in  the 
month  of  January  yields  a  harvest  of  12  pounds 
of  mother  cochineals,  leaving  sufficient  semUla 
on  the  plant,  that  is  to  say  beginning  the  har- 

• 

vest  only  when  the  mothers  have  already  pro- 
duced the  half  of  their  young.  This  new  »• 
miUa  again  produces  till  the  month  of  May  96 
pounds.  At  Zimatlan  and  other  villages  of 
M isteca  and  Xicayati  they  scarcely  reap  more 
than  three  or  four  times  the  quantity  of  cochitieal 
sonm.  If  the  south  wind  which  is  very  pernici- 
ous to  the  growth  of  the  insect  has  not  blown 
long,  and  the  cochineal  is  not  mixed  with  tlasokf 
that  is  to  say  with  the  spoils  of  the  winged 
males,  it  loses  only  two  thirds  of  its  weight 
when  dried  in  the  sun. 

The  two  kinds  of  cochineal  (the  fine  and  the 
wild)  appear  to  contain  more  of  the  colouring 
principle  in  temperate  climates,  especially  in 
regions  where  the  mean  temperature  of  the  air 
is  18  or  20  centigrade  degrees*.  As  to  the  wildi 
cochineal  we  found  it  in  abundance  in  the  moft 
opposite  climates,  in  the  mountains  of  Rio* 
bamba,  at  2900  metresf  of  absolute  elevation^ 
and  in  the  plains  of  the  province  of  Jaen  de 
Bracamorosv  under  a  burning  sky,  between  the 
villages  of  Tomependa  and  Chamaya. 

*  640  and  68<»  of  Fahrenh.     Trans. 
t  9513  feet  English.     Trans. 
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Around  the  town  of  Oaxaca,  and  especially 
near  Ocotlan  there  are  plantations  (hacieTidas) 
which  contain  from  50  to  60^000  nopals  planted 
in  lines  like  pites  or  magveys  de  pulque.  The 
g^reatest  part  of  the  cochineal  which  is  employed 
in  commerce  is,  however,  produced  in  small 
nopaleries  belonging  to  Indians  of  extreme 
poverty.  The  nopal  is  seldom  allowed  to 
^grow  higher  than  12  decimetres^  in  order  tiiat 
it  may  be  the  more  easily  cleared  of  the  insects 
which  devour  the  cochineal.  The  varieties  of 
the  cactus  which  are  roughest  and  most  prickly 
are  even  preferred,  because  these  arms  serve  to 
protect  the  cochineal  from  flying  insects;  and 
the  flower  and  fruit  are  carefully  cut  to  pre- 
vent these  insects  from  depositing  their  eggs  -  in 
them. 

The  Indians  who  cultivate  the  cochineal  and 
who  go  by  the  name  of  nopaleros^  especially 
those  who  live  round  the  tovni  of  Oaxaca,  fol- 
low a  very  ancient  and  a  very  extraordinary 
practice,  that  of  making  the  cochineal  travel. 
In  that  part  of  the  torrid  zone,  it  rains  in  the 
plains  and  vallies  from  May  to  October,  while 
m  the  chain  of  neighbouring  mountains  called 
Sierra  de  iHepeje^  the  rains  are  only  frequent 
from  December  to  April.  In  place  of  preserv- 
mg  the  insect  in  the  rainy  season  in  the  interioi 
of  their  huts,  the  Indians  place  the  mother^^co- 

*  47  in^es.    TVvnr. 
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chkie&lsy  cotef  ed  wilh  paJm-léàve»  b^  beds  in 
Kâidtets  made  nf  tery  fle:tible  claspers.  Théine 
bâricefii  (acmdgtcus)  ûtë  caified  by  the  Indiana  oif 
thèn^  backs  as  quickly  as  pCKSsible  to  the  motin- 
taiM  of  Istepejcy  aboYe  the  village  of  Skoîjilt 
Catftlinay  at  nine  leagues  distance  from  Oaxacsi^ 
The  mothe!^  cot^hinèals  produce  their  young  by 
Ae  way.  On  opening  the  canasiôs  they  ai^ 
foutid  full  of  young  coccus f  ^hich  are  disCribMed 
on  the  nopals  of  the  sierra.  They  remain  there- 
till  the  month  otf  October  when  the  winls  ceÎÉlé' 
in  the  lower  regions.  The  Indians  then  i'éttfili' 
to  the  moiHitains  in  quest  of  the  codhineal  fO¥ 
the  purpose  of  replacing  it  in  the  nopaleriës  tff 
Oastada.  The  Mexican  in  this  way  withdi^aWs 
the  ilâi^cts  from  the  pernicious  effects  of  ÛSS 
humidity ,  in  the  same  manner  as  the  Spailiili4f 
tà^atels  with  his  merinos  from  the  cold. 

At  the  period  of  the  harvests  the  Indidns  fcftf 
the  BKyther  cochineals,  which  are  collected  Mi 
à  wooden  plate  called  chilcalpett  by  thrpHviiig' 
them  into  boihfig  water,  or  heaping  theih  t^ 
by  beds  in  thé  s\i%  or  placing  thérh  on  mi^ik  îtf 
^è  same  ovehs  of  a  circular  forM  (tëmtitzfMélli} 
#hî<t>h  are  nmSi  fot  vapour  d»td  hot  aif  ba^  é( 
^hi<*h  We  ha^ë  already  spoken*.    The  I^nfitll^ 

*  See  vol.  ii.  p.  S^9>  M.  Alzate  who  has  given  »  gpod 
plate  of  the  temazcaïïi  (OaHeta  de  Literatura  de  Mest&a, 
T.  iii.  p*.  252.)  aébens  tHât  the  oYdinàtyheat  «^the  vapour  & 
which  the  Mexican  Indian  batheiB  himself  is  66""  centigrade. 
(15a»ofFahrenh.    trans.) 
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these  methods,  which  is  lesfcet  in  osé,  preserté» 
the  whitish  powder  on  the  body  of  the  insect, 
which  raises  its  price  at  Vera  Cruz  and  Cadi*. 
Purchasers  prefer  the  white  cochineal,  because 
it  is  less  subject  to  be  fi^audulently  mixed  with 
parcels  of  gum,  wood,  maize,  and  red  earth. 
There  exist  in  Mexico  very  ancient  laws  (of 
t^iie  years  1592  and  1594)  for  the  prevention  of 
the  falsification  of  cochineaL  Since  1'760  they 
have  even  been  under  the  necessity  of  establish* 
ing  in  the  town  of  Oaxaca  a  jury  of  vetxdotes 
#ho  examine  the  bags  (zurranes)  previous  to 
their  being  sent  out  of  the  piTovince.  They 
appoint  the  cochineal  exposed  to  sale  to  have 
the  grain  separated,  tha*  the  lâdiant^  niay  not 
i&btùdvtee  extt'aneou!?  matter  in  those  Btg'gluthifateKl 
nftassed  called  hodùques.  But  all  iSHeàe  iae^pSâ 
are  instfffitei^nt  for  the  prétention  of  frauds 
HoWe^ei',  that  which  is  practised  in  Mexico  by 
the  tkmgyfefûs  or  sanganùs  (fàkificadwes)  is 
ineoAsiderable  in  eoiÉfpariso)^  of  that  which  U 
ftwifàÈéà  on  this  comittodity  ifi  thé  ports  of  the 
iPéiiîMiihi/and  in  the  rest  of  Europe. 

To  éismplete  the  vie^  éf  thé  aninhils  of  New 
Spain  we  must  bestéW  a  rapid  glance  offt  thé 
peaft  K^  whale  fisheries'.  It  is  probable  ffhat 
these  two  branches  of  fishery  will  one  day 
tiiécome  an  objéët  of  tte  very  higl^est  import* 
an'ce  to  a  country  possessed  of  a  length  of  coast  of 
more  than  1700  marine  lea^s^     Loilgr  l^fbre 
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the  discovery  of  America,  pearls  were  in  great 
estimation  among  the  natives.  Hernando  de 
Soto  found  an  immense  quantity  in  Florida, 
particularly  in  the  provinces  of  Ichiaca  and 
Confachiqui,  where  the  tombs  of  their  princes 
were  ornamented  with  them^.  Among  the 
presents  made  by  Montezuma  to  Cortez  before 
his  entry  into  Mexico,  which  were  sent  by 
Cortez  to  the  emperor  Charles  V.,  there  were 
necklaces  set  with  rubies,  emei*alds,  and  pearlsf* 
We  know  not  whether  the  Aztec  kings  received 
any  part  of  these  pearls  by  means  .of  trade 
with  the  barbarous  and  wandering  tribes  who 
frequented  the  gulf  of  California.  It  is  better 
ascertained  that  pearls  were  fished  by  their 
orders,  on  the  coast  which  extends  from  Colima, 
the  northern  boundary  of  their  empire,  to  the 
province  of  Xoconochco  or  Soconusco,  and 
particularly  near  Tototepec,  between  Acapulco 
and  the  gulf  of  Tchuantepec  and  in  Cuitlateca- 
pan.  The  Incas  of  Peru  set  a  great  value  on 
pearls  ;  but  the  laws  of  Manco-capa  prohibited 
the  Peruvians  from  exercising  the  calling  of 
diver,  as  not  very  beneficial  to  the  state  and 
dangerous  to  those  who  follow  it|. 

The  situations  which  since  the  discovery  of 

«  La  Florida  del  Inca,  Madrid,  1723,  p.  129, 135  and  140. 
f  Gomara,  Conquista  de  Mexico  (Medina  del  Campo, 
iSSS)  fol.  25. 
%  Garcilasso,  lib.  viii.  c.  23. 
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the  New  Continent,  have  furnished  the  greatest 
abundance  of  pearls  to  the  Spaniards,  are  the 
following:  the  arm  of  the  sea  between  the 
islands  of  Cubagua  and  Coche,  and  the  coast  of 
Cumana;  the  mouth  of  the  Rio  de  la  Hacha;, 
the  gulf  of  Panama  near  the  Islas  de  las  Perlas; 
and  the  eastern  coast  of  California.  In  1587, 
316  kilogrammes*  of  pearls  were  in^ported  into 
Seville,  among  which  there  were  5  kilogram- 
mest  of  the  greatest  beauty  destined  for  king 
Philip  II.  The  pearl  fishiary  of  Cubagua 
and  Rio  de  la  Hacha  have  been  very  produc- 
tive but  of  short  duration.  After  the  com- 
mencement of  the  17th  century,  and  especially 
after  the  navigations  of  Yturbi  and  Pinadero, 
the  pearls  of  California  began  to  rival  in 
trade  those  of  the  gulf  of  Panama.  At  that 
period  the  most  able  divers  were  sent  to  the 
jshores  of  the  sea  of  Cortez.  The  fishery,  however, 
was  immediately  neglected  again  ;  and  though 
at  the  time  of  the  expedition  of  Gralvez  endea- 
vours were  used  to  restore  it,  these  endeavours 
were  rendered  fruitless  from  the  causes  already 
detailed  by  us  in  the  description  of  California  J. 
In  1803  only,  a  Spanish  ecclesiastic  residing 
^t  Mexico  again  turned  the  attention  of  govern» 

é 

*  697  lb.  avoird.     Trans. 

f  Acosta,  lib.  iv.c.  15. 

J  See  vol.  ii.  chap.  viii.  p,  329. 

VOL.   III.  o 
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ment  to  the  pearls  of  the  coast  of  Ceralvo  in 
California.  As  the  divers  (buzos)  lose  much 
of  their  time  in  rising  to  breathe  on  the  sur- 
face of  the  water,  and  fatigue  themselves  tp  no 
purpose  in  descending  several  times  to  the 
bottom  of  the  sea,  this  ecclesiastic  proposed  to 
employ  in  the  pearl  fishery  a  diving  bell  which 
should  serve  as  a  reservoir  of  atmospheric  air, 
and  in  which  the  diver  might  take  refuge 
whenever  he  felt  the  necessity  of  respiration. 
Fm'nished  with  a  mask  and  a  flexible  tube  he 
would  be  enabled  to  explore  the  bottom  of  thé 
ocean  breathing  the  oxygen  supplied  by  this 
bell  at  which  the  tube  terminates.  During  my 
residence  in  New  Spain  I  saw  a  series  of  very 
curious  experiments  made  in  a  small  pond  near 
the  castle  of  Chopoltepec  in  the  execution  of 
this  project.  It  was  certainly  the  first  time 
that  a  diver's  bell  was  ever  constructed  at  a 
^  height  of  2300  metres*  equal  to  that  of  the 
pass  of  the  Simplon.  I  know  not  whether  the 
experiments  made  in  the  valley  of  Mexico 
were  ever  repeated  in  the  gulf  of  California, 
and  whether  the  pearl  fishery  has  been  renewed 
there  after  an  interruption  of  more  than  thirty 
years;  for  hitherto  almost  all  the  pearls  sup*- 
phed  by  the  colonies  come  from  the  gulf  of 
Panama. 

*  7545  feet.    Trans. 
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Among  the  marine  shells  of  New  Spain,  I 
ought  also  to  '  mention  here  the  murex  of  the 
coast  of  Tehuahtepec  in  the  province  of  Oaxaca, 
of  which  the  cloak  exudes  a  purple  colouring 
liquor^  and  the  famous  shell  of  Monterey  which 
resembles  the  most  beautiful  haliotis  of  New 
Zealand.  This  shell  is  to  be  found  on  the  coast 
of  New  California,  and  particularly  between  the 
ports  of  Monterey  and ,  San  Francisco.  It  is 
employed,  as  we  have  already  observed,  in  the  fur 
trade  with  the  inhabitants  pf  Noutka.  As  to 
the  •  gasf eropode  of  Tehuantepec,  the  Indian 
women  collect  the  purple  liquor,  following  the 
course  of  the  shore,  and  rubbing  the  cloak  of 
the  murex  with  cotton  stript  of  its  seed. 

The  western  coast  of  Mexico,  especially  that 

part  of  the  great  ocean   situated  between  the 

gulph  of  Bayonna,  the  three  Mary  islands,  and 

cape  Saint  Lucas,  abound  in  ^ermacetûwhales  or 

cachalots,  of  which  the  fishery  is  one  of  the  most 

important  objects  of  mercantile  speculation  on 

account  of  the  extremely  high  prices  given  for 

spermateci  (adipocire)  by  the  English  and  the 

inhabitants  of  the  United  States.     The  Spanish 

Mexicans  see  the  cachalot  fishers  arrive  on  their 

coast  after  a  navigation  of  more  than  5000  marine 

leagues,  to  whom  they  incorrectly  enough  give 

the  appellatipn  of  ballefieros  (whalers)  ;  but  they 

never  endeavour    to   share  in    the    pursuit  of 

these  great  mammiferous  whales.    M.  Schqeider 

G  2 
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who  is  as  good  a  naturalist  as  he  is  a  learned 
hellenist,  and  M.  M.  de  Lacepede  and 
Fleurieu*  have  given  very  accurate  information 
as  to  the  whale  and  cachalot  fishery  in  the 
two  hemispheres.  I  shall  here  communicate 
the  most  recent  knowledge  which  I  could 
collect  during  my  residence  on  the  shores  of 
the  South  Sea. 

Were  it  not  for  the  cachalot  fishery  and  the 
trade  in  furs  of  Sea  Otters  at  Noutka,  the  great 
ocean  would  almost  never  be  frequented  by  the 
Anglo-Americans  and  Europeans.  Notwith- 
standing the  extreme  economy  practised  in 
these  fishing  expeditions,  those  beyond  Cape 
Horn  arc  too  expensive  to  admit  of  the  black 
whale  being  the  object  of  them*  The  cost  of 
these  distant  navigations  can  only  be  compen* 
sated  by  the  high  price  which  necessity  or 
luxury  fixes  on  their  returns.  Now  of  all  the 
^  oily  liquids  which  enter  into  trade,  there  are 
few  so  dear  as  the  spermaceti,  or  the  particular 
substance  contained  in  the  enormous  caverns 
of  the  snout  of  the  cachalot*  A  singje  individual 
of  these  cetaceous  giants  yields  as  much  as  125 
English   barrelsf    (of  321   gallons    each  J)    of 

*  Voyage  de  Marchand,  T,  ii.  p,  600, 641. 

f  A  barrel  contains  1.48  hectolitres  or  nearly  178|  pint» 
of  Paris  (Recherches  sur  la  Richesse  des  Nations  par  Adam 
Smithy  traduction  de  M.  Garnier,  T.  v.  p.  451.) 

J  This  is  supposed  to  be  31^.     Trans^ 

/ 
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spermaceti.  A  tun  containing  eight  of  these 
barrels  or  1024  pints  of  Paris,  used  to  sell  in 
liondon  before  the  peace  of  Amiens  at  5^70  or 
rfSO  and  during  the  war  at  ^95  and  ^glOO 
sterling. 

It  was  not  the  third  expedition  of  Cook 
to  the  north-west  coast  of  the  New  Continent, 
but  the  voyage  of  James  CoUnet  to  the  Gallapa- 
gos  islands,  which  made  known  to  the  Euro- 
peans and  Anglo  Americans  the  abundance  of 
cachalots  in  the  great  ocean  to  the  north  of  the 
equator.  Till  1788  the  whale  fishers  only 
frequented  the  coasts  of  Chili  and  Peru.  Only 
12  or  fifteen  vessels  then  doubled  Cape  Horn 
annually  for  the  cachalot  fishery,  while  at  the 
period  when  I  was  in  the  South  Sea,  there  were 
more  than  60  Under  the  English  flag  alone. 

The  pkyseter  macrocephalus  not  only  frequents 
the  arctic  seas  between  the  coast  of  Greenland 
and  Davis  Straits,  it  is  not  only  found  in  the 
Atlantic  Ocean  between  the  banks  of  New- 
foundland and  the  Azore  Islands,  where  the 
Anglo  Americans  sometimes  carry  on  a  fishery, 
but  it  is  also  to  be  found  to  the  south  of  the  equator 
on  the  coasts  of  Brazil  and  Guinea.  It  would 
appear  that  in  its  periodical  voyages,  it  ap- 
proaches more  to  the  continent  of  Africa  than  to 
that  of  America;  for  in  the  environs  of  Rio 
Janeira  and  la  Bahia  whales  only  are  caught. 
However  the  cachalot  fishery  has  been  much 
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diminished  on  the  Guinea  coast,  since  naviga* 
tors  have  become  less  afraid  of  doubling  Cape 
Horn,  and  since  more  attention  has  been  paid 
to  the  cetaceous  fish  abounding  in  the  great 
ocean.  Physeters  are  found  in  very  consider- 
able bands  in  the  channel  of  Mosambique,  and 
to  the  south  of  the  Cape  of  Good  Hope  ;  but 
the  animal  there  is  generally  small,  and  the  sea 
rough  and  agitated,  and  unfavourable  to  the 
operations  of  the  harpooners. 

The  great  ocean  unites  all  the  circumstances 
that  render  the  cachalot  fishery  both  easy  and 
lucrative.  It  is  richer  in  moUuscus,  fish,  por- 
poises, tortoises,  and  sea  calves  of  every  species, 
and  ofiers  more  nourishment  to  cetaceous 
animals  than  the  Atlantic  ocean.  Hence  these, 
last  are  there  in  greater  numbers  as  well  as  fatter 
and  larger.  The  calm  which  prevails  during 
so  great  a  part  of  the  ye*;r  in  the  equinoctial 
region  of  the  South  Sea  facilitates  very  much  the 
pursuit  of  cachalots  and  whales.  The  former 
keep  generally  near  the  coasts  of  Chili,  Peru, 
and  Mexico,  because  the  shores  are  steep  (acan- 
tiladas)  and  washed  by  a  sea  of  great  depth. 
It  is  a  general  rule  that  the  cachalot  avoids 
shallows,  whereas  they  are  sought  after  by  the 
whale.  For  this  re^on  the  whale  is  very 
frequent  on  the  low  coast  of  Brazil,  while  the 
other  abounds  near  the  coast  of  Guinea,  which 
is  higher^  and  every  where  accessible  to  large 
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vessels*  Such  is  m  general  the  geological  con- 
stitution of  the  two  continents,  that  the  western 
coast  of  America  and  Africa  resemble  one 
another,  while  the  eastern  and  western  coasts  of 
the  New  Continent  exhibit  the  most  remarkable 
contrast  in  relation  to  their  elevation  above 
the  level  of  the  neighbouring  seas. 

The  greatest  number  of  English  and  Anglo- 
American  vessels  which  enter  the  great  ocean 
have  the  double  object  in  view  of  carrying  on 
the  cachalot    fishery  and  an    illicit  commerce 
with  the  Spanish  colonies.     They  double  Cape 
Horn  after  attempting    to    leave    contraband 
goods  at  the  mouth  of  the  river  Plata,  or  at  the 
pr^idio  of  the  Malouin  Islands.     They  begin 
the  cachalot  fishing  near  the  small  desert  islands 
of  Mocha  and  Santa  Maria,  to  the  south  of 
the  Conception  of  Chili.     At  Mocha  there  are 
wild    horses    introduced     by    the    inhabitants 
of  the   neighbouring   coast,    which  sometimes 
serve  for  provisions  to  navigators.     The  island 
of  Santa  Maria  has  very  fine  and  very  abundant 
springs.  >    They  contain  wild  hogs,  ai^d  a  species 
of  very  large  and  very  nutritive  turnips,  believed   * 
to  be  peculiar  to  those  climates.     After  remain- 
ing in  these  latitudes  for  a  month,  and  carry- 
ing on  a  contraband  trade  with  the  island  of 
Chiloe,  the  fishing  vessels  (ftaZfewero^)  generally 
coast  Chili  and  Peru  to  Cape  Blanc  situated 
in  4**  18' of    south    latitude.     The  cachalot  is 
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eyery  where  common  in  these  latitudes,  to 
15  or  20  leagues  distance  from  the  continent» 
Before  thé  expedition  of  Captain  CoUnet,  the 
fishery  terminated  at  Cape  Blanc  or  near  the 
equator;  but  within  the  last  15  or  20  years, 
the  balleneros  continue  it  northwards  to  be- 
yond Cabo  Corientes,  on  the  Mexican  coast 
of  the  intendancy  of  Guadalaxara.  Near  the 
Archipelago  of  the  Galapagos,  where  it  is 
extremely  dangerous  to  land,  on  account  of 
the  strong  currents,  and  round  the  islands 
de  las  très  Marias,  the  fish  is  most  frequent- 
ly to  be  found,  and  of  a  gigantic  size.  In 
spring  the  environs  of  the  Galapagos  are 
the  rendezvous  of  all  the  macrocephalous 
cachalots  of  the  coasts  of  Mexico,  Peru,  and 
the  gulph  of  Panama,  which  come  there  to 
couple.  During  that  period  M.  CoUnet  saw 
young  individuals  of  2  metres  in  length*. 
Farther  to  the  north  of  the  Marias  islands, 
in  the  gulf  of  California,  no  more  physeters 
are   to  be   found,   but  many   whales. 

The  whale  fishers  can  easily  distinguish  at 
à  distance  the  cachalots  from  the  whales,  by 
the  manner  in  which  the  former  spout  up  the 
brine  through  their  spiracles.  The  cachalots 
can  remain  longer  under  water,  than  the 
true  .whale.  When  they  come  to  the  sur- 
vitéj  their  respiration  is  more   frequet  ly    in- 

♦  j65  ftet.    Trans. 
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terrupted  ;  they  do  not  allow  so  much  water 
to  remain  in  tlie  membranous  bags  placed 
below  their  nostrils;  and  the  spouts  are  more 
frequent,  more  in  a  forward  direction,  and 
more  eleA'ated  than  those  of  the  other  whales 
The  female  df  the  cachalot  is  four  or  five 
times  smaller  than  the  male  ;  and  its  head 
does  not  yield  more  than  2Ô  English  barreb 
of  adipociref  while  the  head  of  the  male, 
yields  from  100  to  125.  A  great  number 
of  females  {cow  wluiles)  go  generally  together 
led  by  two  or  there  males  (bull-^haks)  which 
are  perpetually  describing  circles  round  their 
flock.  The  veiy  young  femaks  which  yield 
from  12  to  16  barriels  of  ^adipocire  matter 
called  by  the  EngEsh  fishermen  school- whales 
swim  so  close  to  one  another  that  tkey  fre-.» 
quently  get  more  than  half  out  of  water.  It 
is  almost  superfluous  here  to  observe  that  the 
adipocire,  which  is  not  a  part  of  the  brain 
of  the  animal,  is  not  only  to  be  found  in 
•all  the  known  species  of  cachalot  (catocfon- 
tes  lac.)  but  also  in  all  the  phy sales  and  phy- 
seters.  The  spermaceti  extracted  from  the 
cavities  of  the  snout  of  the  cachalot,  and 
we  must  not  confound  these  cavities  with 
that  of  the  cranium,  is  only  the  third  part 
<rf  the  thick  and  adipocirous  oil,  which  is 
fiimished  by  the  rest  of  the  body.  THS^ 
ly^nnaceti    of    the  Jiead   is    the    best^    and 
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is  employed  in  the  making  of  candles; 
and  that  of  the  body  and  tail  is  only  used 
in    England,  to   give   a   gloss   to   cloth. 

This    fishery,     to    be    profitable,    must    be 
conducted  on  the  most  economical  principles. 
Vessels  from   180  to  300  tons  are  employed 
in  it,   and  the  crew  consists  only  of  16  or  24 
individuals,  including  the  captain  and  master, 
who    are    themselves    obliged    to    throw    the 
harpoon,  like  conmion   sailors.     The  exp^ices 
of  equipment  of  a  vessel  of  180  tons,  lined 
with  copper,    and  provisioned  for    a   voyage 
of  two  years,  is  estimated  in  London,  at  70002. 
sterling.       Each    South-Sea  fishing  vessel  is 
provided    with    two  canoes.       The  fitting  of 
each   canoe,    requires  4  sailors  and  a   boy,  a 
steersman,   a  cable  of  130  fathoms  in  lengdi, 
3   lances,  5  harpoons,  an  axe,  and  a  lantern 
to  make  themselves  seen  at  a  distance  during 
the  night.    The  fitter  out,  gives  the  sailors  only 
their  food  and  a  very  small  sum  of  money  under 
the  name  of  advance.    Their  pay  depends  on  the 
produce  of  the  fishery  ;  for  as  the  whole  crew 
contribute  to  it,    every  individual  has  a  right 
td  the   profit.       The   captain  receives  a  six- 
teenth, the  master  a  twenty*fifth,  the  second 
master   a    thirty-fifth,    the    mate    a    sixtieth,, 
and  the  sailor   an  eighty-fifth  of    the  whole 
produce.       The  season    is    reckoned  good    if 
avessd  of  200  tons,  returns  to  port,    ladeto 
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with  800  barrels  of  spermaceti.  The  cacha- 
lot from  being  so  incessantly  persecuted  has 
become  within  these  few  years,  more  wild 
and  difficult  to  take.  But  td  favour  the  navi- 
gation of  the  South  Sea,  the  British  govern- 
ment allows  advances  to  each  vessel  fitted 
ont  for  the  chachalot  fishery:  these  advances 
are  from  300Z.  to  800/.  sterling,  according  to 
the  tonnage  of  the  vessel.  The  Anglo-Ame- 
ricans carry  on  this  fishery  with  still  more 
economy  than  the   English. 

The  ancient  Spanish  laws  prohibited  whale 
vessels  as  well  as  all  other  foreign  vessels 
from  entering  the  ports  of  'America,  except 
in  cases  of  distress,  or  want  of  water  and 
{provisions.  The  Galapagos  islarifis  on  which 
the  fishers  sometimes  land  their  sick,  are 
provided  with  springs,  but  these  springs  are 
very  poor  and  very  inconstant.  The  island 
of  Cocos  (Lat.  5**.  35'  north)  is  very  well 
supplied  with  water;  but,  in  running  from 
the  Gktlapagos  northwards,  this  small  insulated 
island  is  difficult  to  find,  on  account  of  the 
forôe  and  irregularity  of  the  currents.  The 
whalers  have  more  powerful  motives  for  prefer- 
ring to  take  in  water  from  the  coast  ;  and  they 
seek  pretexts  to  enter  the  ports  of  Coquim- 
bo,  Pisco,  Tumbez,  Payta,  Guayaquil,  Rea- 
'  lejo,  Sonzanate,  and  San  Bias.  A  few  days, 
and  frequently  even  a  few  hours,  are  sufficient 
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for  the  crews  of  fishing  vessels  to  form  con- 
nections with  the  inhabitants,  for  the  sale  of 
English  goods,  and  to  take  in  ladings  of 
copper,  Peruvian  sheep,  quinquina,  sugar,  and 
cocoa.  This  contraband  trade,  is  carried  on 
between  persons  who  do  not  speak  the  same 
language,  frequently  by  signs,  and  with  a  fi- 
delity very  uncommon  among  the  most  po- 
lished people  of  Europe. 

It   would  he   superfluous  to   enumerate  the 
advantages  the  inhabitants  of  the  Spanish  colo- 
nies would  possess  over  the  English  and  the 
people    of    the   United   States,  if    they   were 
to   enter  upon    the    cachalot    fishery.       From 
Guayaquil    and  Panama    the  parallels  where 
this  fish  abounds,  is  not  more  than  a  voyage 
of  ten  or  twelve  days.     The  navigation  from 
San   Bias  to  the  Marias    islands,    is    hardly 
36  hours.       The   Spanish  Mexicans  employ- 
ed   in    this    fishery    would    have     a     shorter 
passage  by  4000  leagues  than  the  Anglo-Ame- 
ricans ;    they  could  be  supplied  with  provisions 
at    a    cheaper  rate;     and    they    would  every 
where  find    ports    where    they   would  be   re- 
ceived   as    friends,    and    supplied    with    fresh 
provisions.      It  is   true  the  spermaceti  is    not 
yet    in    great    request    on    the    continent    of 
of  Spanish   America.      The  clergy  persist  in 
confounding   adipocire   with  tallow,     and    the 
American   bishops  have  declared  that  the  ta- 


CHAP.  X.1  KINGDOM  OP  NEW  SPAIN.         93 

pers  which  burn  ,  on  the  altars,  can  only  be 
made  of  bee-wax.  At  Lima,  however,  they 
have,  begun  to  deceive  the  vigilance  of  the 
bishops,  by  mixing  a  little  spermaceti  with 
the  wax.  The  merchants  purchasing  English 
prizes,  had  it  in  great  quantities,  and  the 
adipocire  employed  in  church  festivals,  is 
become  a  new  branch  of  very  lucrative  com- 
merce. 

It  is  not  the  want  of  hands  which  pre- 
vents the  inhabitants  of  Mexico  from  apply- 
ing to  the  cachalot  fishery.  Two  hundred 
men  are  sufficient  to  man  ten  fishing  ves- 
sels, and  to  procure  annually,  more  than  a 
thousand  tons  of  spermaceti;  and  this  sub- 
stance might  in  time,  become  as  impor- 
tant an  article  of  exportation,  as  the  cocoa 
of  Guayaquil,  and  the  copper  of  Coquim- 
bo.  In  the  present  state  of  the  Spanish 
colonies,  the  sloth  of  the  inhabitants  is  ini- 
mical to  the  execution  of  similar  projects; 
and  it  would  be  impossible  to  procure  sai- 
lors willing  to  embrgffce  so  rude  a  business 
and  so  miserable  a  life,  as  that  of  a  cacha- 
lot fisher.  How  could  they  be  found  in  a 
countr}%  where  according  to  the  ideas  of  the 
common  people,  all  that  is  necessary  to 
happiness,  is  bananas,  salted  flesh,  a  ham- 
mock, and  a  guitar?  The  hope  of  gain  is 
too  weak  a  stimulus,    under  a   zone,    where 
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beHeficent  nature  proTides  to  man  a  thou- 
sand means  of  procuring  an  easy  and  peaceful 
existence  without  quitting  his  country,  and 
without  struggling  with  the  monsters  of  the 
ocean. 

For  a  long  time,  the  Spanish  government 
has  looked  with  an  evil  eye  on  the  cacha* 
lot  fishery,  which  draws  the  English  and 
Anglo  Americans*  to  the  coast  of  Peru  and 
Mexico.  Before  the  establishment  of  that 
fishery,  the  inhabitants  of  the  western  coast  of 
America,  had  never  seen  any  other  flag  in 
those  seas,  than  the  Spanish.  Political  rea- 
sons might  have  engaged  the  mother  coun- 
try to  spare  nothing  for  the  encom'agement 
of  the  national  fisheries,  not  so  much  per-^ 
haps  with  a  view  of  a  direct  profit,  as  for 
the  sake  of  excluding  strangers,  and  pre-^ 
venting  their  connections  with  the  natives» 
The  privileges  which  they  granted  to  a  com- 
pany residing  in  Europe,  and  which  has 
merely  existed  by  name,  could  not  give  the 
first  impulse  to  the  Mexicans  and  Peruvians» 

*  According  to  official  infonnation»  which  I  owe  lo 
M.  Gallatin,  Treasurer  to  the  United  States,  there  were 
in  the  South  Sea,  in  1800,  1801,  and  1802,  from  18  to 
20  whalers  {(torn  2800  to  S200  tons)  of  the  United 
Slates.  Athirdof  these  vessels  are  fitted  out  annually  from 
the  port  of  Nantucket.  In  1805,  the  importation  of 
spermaceti  into  that  port,  amounted  to  1146  barrels» 
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The  fishing  vessels  ought  to  be  fitted  out 
in  America  itself,  at  Guayaquil,  Panama,  or 
San  Bias.  There  is  constantly  on  that  cosurt 
a  certain  number  of  English  sailors,  who 
have  abandoned  the  fishing  vessds,  either 
through  discontent  or  for  the  purpose  of 
pushing  their  fortunes  in  the  Spanish  colo- 
nies* The  first  expedition  might  be  made 
by  mixing  those  sailors,  who  have  had  long  ex- 
perience in  the  cachsdot  fishery,  with  the 
zambas  of  America,  who  are  not  afraid  of 
singly   attacking  a   crocodile. 

We  have  thus  examined  in  this  chapter 
the  true  national  wealth  of  Mexico;  for  the 
produce  of  the  earth  is  in  fact  the 
sole  basis  of  permanent  opulence.  It  is 
consolatory  to  see  that  the  labour  of  man 
for  half  a  century,  has  been  more  directed 
towards  this  fertile  and  inexhaustible  source, 
than  towards  the  working  of  mines,  of 
iirhich  the  wealth  has  not  so  direct  an  in- 
fltence  on  the  public  prosperity,  and  mere- 
ly changes  the  nominal  value  of  the  annual 
produce  of  the  earth.  The  territorial  im- 
port levied  by  the  clergy,  under  "the  name 
ol  tenth,  or  tithe,  measures,  the  quantity  of 
that  produce,  and  indicates  with  precisioui 
the  progress  of  agricultural  industry,  if  we 
compai:e    the    periods,     in    the    intervals    of 
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which  the  price  of  commodities  has  under- 
g^one  no  sensible  variation.  Tlie  following 
is  a  view  of  the  value  of  these  tithes^. 
Taking  for  example  two  series  of  years,  from 
1771   to   1780   and  from    1780  to   1789. 


Names  of  Dioceses. 

• 

Periods. 

Value  of 
Tillies  in 
Piastres. 

Periods. 

Value  of 
Tithes  in 
Piastres. 

Mexico     -    -     - 
Puebla  de  losAn-  } 

geles    -    -  '  i 
Valladolid    dc     ) 

Mechoacan       J 
Og^xaca     -    -     - 
Guadalaxara      - 
Durango 

1771—1780 
1770—1779 

1770—1779 

1771—1780 

1771—1780 
1770—1779 

4,132,630 
2,965,601 

2,710,200 

715,974 

1,889,7":4 

913,0:8 

1781—1790 
1780—1789 

1780—1789 

1781—1790 
1781—1790 
1780—1789 

7,089,879 
.3,dOM84 

3,239,400 

863.237 
2,579,108 
1,080,313 

The  result  of  this  view  is,  that  the  tithes 
of  New  Spain,  have  amounted  in  these^  six 
dioceses, 

From  1771  to  1779— to  13,357,1 57t  1  Double  Piastres 
1779  —  1789 18,353,821^  j  or  pezzos  fuertes. 


♦  I  have  extracted  this  view  from  a  manuscript  me- 
moir of  M*  ManiaOf  drawn  up  from  official  papers,  and 
bearing  the  title  of  Estado  de  la  Renta  de  Real  Hoar 
enda  de  Nueva  Espaxa^  en  un  ano  commun  del  quinquenio 
de  1784?  hasta  1789.  The  numbers  in  this  view  differ  a 
little  from  those  published  by  M.  Pinkerton  (vol.  ilL 
p.  234;  from  the  work  of  Estalla,  which  I  have  iiever 
yet  been  able  to  procure. 

f  je2,880,441  sterling.    Trans. 

t  1^4,015,219  sterling.     Tram. 
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CoBseque&tly    tiie   total    ai:^BMiitatî(m    ksu»\ 
been,    in  the  ^kust  ten  yéans,  Ave  gpctitiom  of   ] 
piastres,  or  two  MÛia  oi   the  total  ppoduee.  y 
The  same  data  also  nudi^cate  the  rapidity  cd/ 
the   progress  ^  apiculture,  in  the  intendani. 
cies   of    Mexieo^'  Guadalaxara,    Puebla^     and 
Yalladolid,    compared   with  the  provinces   of 
Oaxaca  and  New  Biscay.      The  tithes  have 
been  nearly  doubled  in  the  archbishoprick  of 
M ezîeo  ;  for  those  which  were  levied  during 
file  ten  years  anterior  to  1780;  were  to  those 
levied  ten  years  afterwards,    in    the   propor- 
tion   ef    10  to'  17.      In    the    intendancy   of 
Dmrango  or  New  Biscay,  this  augmentation 
has  been  dnly  in  the  proj^ortion  of  10  to  11. 

Tke  celebrated  author  of  the  Wealth  of 
Nations*,  estimates  the  territorial  produce  oi 
Great  Biâtahi,-  from  the  produce  of  the  land 
tBX.  in  the  political  view  of  New  Spain, 
which  I  presented  to  the  court  of  Madrid 
in  1803y  I  had  hazarded'  a  similar  valuation, 
from  thé  ^alue  of  the  tithes  payable  to  th<t 
clergy.  The  result  of  this  operation  was^ 
that  the  annual  produce  of  the  land  amounted 
at  leasf^'  to  24  millions  of  piastres.  The 
resbh»,  which  I  came  to  in  drawing  up  my  first 
view,  have  been  discussed  with  much  sagacity, 

X  Adam  Snniht  Traduction  de  M.  Gamier*  t.  iv.  p.  264r, 
Original  vol.  iiij.  p.  250. 

vol..  ni.  H 
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in  a  memoir  presented  by  the  municipal  body  of 
the  town  of  Valladolid  de  Mechoacan,  to  the  king, 
in  the  month  of  October  1805,  on  the  occasion 
of  passing  an  edict,  relative  to  the  property  of  the 
clergy.  According  to  this  memoir,  a  copy  of 
which  1  have  before  me,  we  must  add  to  these, 
24  millions  of  piastres^  three  millions  for 
the  produce  of  cochineal,  vanilla,  jalap,  pi- 
mento of  Tabasco,  sarsaparilla,  which  pay  no 
tithes;  and  2  millions  for  sugar  and  indigo, 
which  yield  only  to  the  clergy  a  duty  of 
4  per  cent.  If  we  adopt  these  data,  we 
shall  find  that  the  total  agricuUural  prodncef 
amounts  annually  to  29  millions  of  piastres, 
or  to  more  than  145  millions  of  francs^, 
which,  reducing  them  to  a  natural  measwre^ 
and  taking  for  basis  the  actual  price  of 
wheat  in  Mexico,  la  francs  for  10  myria- 
granmies  of  wheatf,  are  equal  to  96  miUiotM 
of  myriagrammes  of  wheatf.  The  mass  of  pre- 
cious metals  annually  extracted  from  the 
mines  of  the  kingdom  of  New  Spain,  Scarcely 
represent  74  millions  of  myriagrammes  of 
wheat,  which  proves  the  interesting  fact, 
that  the  value  of  the  gold  and  silver  of  the 
Mexican  mines,  is  less  by  almost  a  fourth» 
than  the  value   of  the  territorial  produce* 

*  jS6,042,150  sterling.     Tram. 

t  See  YoLii.  p.481. 

X  2128  miUioQs  lb.  «roird.     Trtmu 
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The  cultivation  of  the  soil,  notwithstanding 
the  fetters  with  which  it  is  every  where  shackled, 
has  lately  made  a  more  considerable  progress, 
on  account  pf  the  immense  capitals  laid  out 
in  land,  by  .  families  enriched  either  by  the 
conmierce  of  Vera  Cruz  and  Acapulco,  or  by 
the  working  of  the  mines.  »  The  Mexican 
clergy,  scarcely  possess  land  (bienes  raices)  to 
the  value  of  two  or  three  millions  of  piastres  ; 
but  the  capitals  which  convents,  chapters,  reli-* 
gious  societies  and  hospitals  have  laid  out  in 
lands,  amount  to  the  sum  of  441  millions  of 
piastres,  or  more  than  222  millions  of  livres 
tournois.  The  following  is  a  view  of  these 
capitals,  called  capitales  de  capeUanias  y  ohras 
de  lajurisdiccion  ordiiiariaj  extracted  from  an 

official  paper^: 

Piastres. 

Archbishoprickof  Mexico    -        ^        -        -  9,000,000 

BishoprickbfPuebla 6,500,000 

Biihopiick  of  Valladolid  (very  accurate  valuation)  4,500,000 

Bishi^ridc  of  Guadalaxara  ....  3,000,000 

Baflbopckkg  of  Durango,  Monterey  and  Sonora  1 ,000,000 

Bishopricks  of  Oaxaca  and  Merida        -        -  2,000,000 

Oira* /V<M  of  the  regular  Clergy   -        -        -  2,500,000 
Endowments  of  Churches  and  Communities  ofl 

Monks  and  Nuns                               3  '      ' 

44,500,000 


^  RepreterOadan  de  lot  vecinos  de  Valladolid  al  Excellen- 
Admo  SeMar  Virreyen  fecha  del  24  Octubre  del  oho  1805. 
<M.S.) 

H  2 


100       FOLITICAL  ESSAY  ON  THE         [took  it. 

This  immense  sum  in  the  hands  of  the  land 
proprietors,  (haciendados)  and  hypotecated  on 
real  property,  was  on  the  point  of  being  with- 
drawn from  the  Mexican  agriculture  in  1804. 
The  ministry  of  Spain  not  knowing  how  a  na- 
tional bankruptcy  brought  on  by  the  superabun- 
dance of  paper*  money  (vales)  could  possibly 
be  avoided,  ventured  upon  a  very  hazardous 
operation.  A  royal  decree  was  issued  on  the 
26th  December,  1804,  appointing  not  only  the  es- 
tates of  the  Mexican  clergy  to  be  sold,  but 
also  all  the  capitals  belonging  to  ecclesiastics, 
to  be  recovered  and  sent  into  Spain,  to  be  there 
applied  in  extinction  of  the  royal  paper  {coxa 
de  cansoUdacwn  de  vides  reaies).  The  comidl 
of  finance,  in  which  the  viceroy  presides,  and 
which  bears  the  title  of  Junta  Superior  de  Real 
Hacienda,  instead  of  opposing  this  decree,  and 
representing  to  the  Sovereign  the  injury  whidli 
its  execution  would  occasion  to  the  agricultura 
and  prosperity  of  the  inhabitants,  began  boldlj 
to  levy  the  money.  The  resistance  however,  wai 
so  strong  on  the  part  of  the  proprietors,  that  from 
May  1805,  to  June  1806,  not  more  than  the  com- 
paratively small  sum  of  1,200,000  piastres  could 
be  recovered.  It  is  to  be  hoped  that  Ministers 
well  informed  as  to  the  true  interests  of  the  state 
will  have  since  put  an  end  to  an  operation,  the 
fatal  effects  of  which  would  have  been  at  last 
severely  felt. 
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When  we  read  the  excellent  work  on  agra^ 
rian  /am;^,  presented  to  the  council' of  Castille 
m  1795*,  We  perceive  that  notwithstanding  the 
difference  of  climate  and  other  local  circum* 
stances,  Mexican  agriculture  is  fettered  by  the 
same  political  causes,  which  have  impeded  the 
progress  of  industrjr  in  the  Peninsula.  'AU  the 
viees  of  the  feudal  government  have  passed 
from  the    one    hemisphere   to  the  other;  and 

.  in  Mexico  these  abuses  have  been  so  much  the 
more  dangerous  in  their  effects,  as  it  has  been 
more   dffîcult  to  the   supreme  authority  to  re* 

'  medy  the  evil,  and  display  its  energy  at  ah 
inuBense  distance.  The  property  of  New  Spain, 
like  that  of  Old  Spain,  is  in  a  great  measure  in 
die  hands  of  a  few  powerful  families,  who  have 
gradually  absorbedthe  smaller  estates,  (in  Ame- 
rica as  well  as  Europe,  large  commons  are  . 
eondemned  to  the  pasturage  of  cattle,  and  to 
perp^nnil  sterility,  yis  to  the  clergy  and  their 
tÊàvii&BucQ  on  society;  the  two  continents  are  not 
ia  tàe  same  circumstances^;  for.the  clergy  are 
^Ack  less  numerous  in  Spanish  America,  than 
Bi'  the  Fisninsula.  The  religious  missionaries 
bave  there  contributed  to  extend  the  progress 
of  agriculture    among  barbarous  tribes.     The 

*  .A|.  dd  Laborde  has  given  a  tranaladon  of  this  Memoir, 
Ip  tibe  fourni  volume  of  his  Itinéraire  descriptif  de  P Espagne f 
p.103— SM. 
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introduction  of  mayorazgos^  and  the  degradation 
and  extreme  poverty  of  the  Indians  are  more 
prejudicial  to  industry  than  the  mortmain  of  the 
clergy. 

The  ancient  legislature  of  Castille  prohibited 
convents  from  possessing  real  property;  and  al- 
though this  wise  law  has  been  frequently  in- 
fringed, the  clergy  could  not  acquire  very  con- 
siderable property  in  a  country  where  devotion 
does  not  exercise  the  same  empire  over  the  mind 
as  in  Spain,  Portugal,  and  Italy.  Since  the 
suppression  of  the  order  of  the  Jesuits,  few  es- 
tates belong  to  the  Mexican  clergy;  and  their 
real  wealth  as  we  have  already  stated,  consists  in 
tithes  and  capitals  laid  out  on  the  farms  of  small 
cultivators.  These  capitals  are  usefully  directed 
and  increase  the  productive  power  of  the  national 
labour. 

It  is  surprizing  to  see  that  the  greatest  num«- 
ber  of  the  convents  founded  since  the  16th  cen- 
tury in  every  part  of  Spanish  America,  arc  all 
crowded  together  in  towns.  Had  they  been 
spread  throughout  the  country  and  placed  on 
the  ridges  of  the  Cordilleras,  they  might  have 
possessed  that  salutary  influence  on  cultivation, 
of  which  the  efiects  have  been  felt  on  the  North 
of  Europe,  on  the  banks  of  the  Rhine,  and  on  the 
mountains  of  the  Alps.  Those  who  have  studied 
Jiistory,  know  that  in  the  time  of  Philip  the 
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Second,  the  monks  were  no  longer  like  those  of 
the  9th  century.  The  luxury  of  towns,  and  the 
climate  of  the  Indies  are  unfavourable  to  that 
austerity  of  life,  and  that  spirit  of  order  for  which 
the  first  monastical  institutions  were  charac- 
terized; and  when  we  cross  the  mountainous 
deserts  of  Mexico,  we  regret  that  those  solitary 
asylums  in  which  the  traveller  receives  assist- 
ance from  religious  hospitality  in  Europe,  are 
no  where  to  be  found. 
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CHAPTER  XL 


State  qf  the  Mines  qf  New  Spain^^^raduce  qf  Gold  and 
Silver. — Mean  mhie  qf  the  produce  qf  the  Mines.-^ 
Annual  consumption  qf  Mercury  in  the  process  qf  Amalga- 
mation.— Quantity  qf  the  Precious  Metals  tvhich  have  since 
the  conquest  qf  Mexico^  Jkmedfrom  the  one  Continent  inb> 
the  other. 


After  a  careful  examination  of  the  Mexican 
agriculture    as    the  first  source  of  the  natural 
wealth  and  prosperity  of  the  inhabitants,  it  re- 
mains for  us  to  exhibit  a  view  of  the  mineral  pro- 
ductions which  for  two  centuries  and  a  half  have 
been  the  object  of  working  the  mines  of  New 
Spain.     This  view  is  exceedingly  brilliant  to 
the  eyes  of  those  who  calculate  merely  according 
to  the  nominal  value  of  things,  but  is  much  less 
so  to  those  who  consider  the  intrinsic  worth  of, 
the  metals,  their  relative  utilitv,  and  the  influence 
which  they  possess  on  manufacturing  industry. 
The  mountains  of  the  New  Continent  like  the 
mountains  of  the  old,  contain  iron,  copper,  lead^ 
and  a  great  number  of  other  mineral  substances, 
indispensible  to  agriculture  and  the  arts.     If  the-, 
labour  of  man  has  in  America  been  almost  ex- 
clusively directed  to  the  extraction  of  gold  and 
silver,  it  is  because  the  members  of  a  society 


«ct  frcNsi  y^ry  diâ^Brent  consideratioiii  from  those 

wlueb    plight    to  influeuçie  the  whole  society. 

Whenever  the  soil  can  produce  both  indigo  and 

maize^  the  former  prevails  over  the  latter,  al- 

t^Qi^gh  the  general  interest  requires  a  preference 

(p  be  givc^h  to  thosq  vegetables  which  supply 

jxçuFÎshment  to  man  over  those  which  are  merely 

iObjficts  of  e;iLçhange  with  stranger^     In  the  same 

,  Bpian^er,  the  mines  of  iron  or  lead  on  the  ridge  of 

tb^  Cprdilteras,  notwithstanding  their  richness, 

continue  to    be   neglected,  because  almost  the 

lirhole  attention  of  the  colonists  is  directed  to 

vmw  of  gold  ^nd  silver»  even  wh^a  they  ei^bibit 

pu   tH^l^  but  sn^all  injiic^tions  pf  abundance^ 

Skwii  is  th?  ^ttr^otipi^  pf  those  precious  metals 

which  ^^y  a  gf^ar^l  cpuvisAtion  have  h§«PWe  th^ 

in^resentatw^  of  tabpur  ma  m^^tmç^*  , 

Na  douibt  the  Mej^ic^p  u^tim  m^  procure 

by  means  pf  fojrpign  cpm^i^rcçt  «M  the  articjes 

vfaich  9X0  mppUed  to  them  by  t^x  Qwa  co^nr 
liyj  hut  iu  tà§  midst  of  gr^syt  vp^lth  v\  gold 

wâmirm  want  ip  wvw§ly  fett  i^he^yer  the 

cmm^OQ  with    the  mpther   «JWtfy  w  O^her 
pwtK  of  JEuTQpp  PT  A»»  ha?  pfljïeyed  any  ipter^ 

mptiof),  w]y#«çv§r  9f  way  thrpw?  phstopk§  ift  the 

way  of  maritime  ççflWHWiç^tjpn.     Fro»  ?4  tp, 
8©  lMUim9  <rf  pi^tr^s.  w^  spmetiBji^s  heaped  tip 

»  Mpsifip,  iphilfi  (thp  pwwfeçtHrers  ^Rd  wwer» 
«rp  swflfemg  feo»  the  wanf  of  §^^^  jcou,  a^d 

«pip«Bfy.    A  few  }f9sm  hfi%f  f»y  mi^^l  i» 
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New  Spain,  the  price  of  iron  rose  from  20  franc» 
the  quintal  to  240,  and  steel  from  80  francs  to 
1300.      In  those  times  when   there  is  a   total 
stagnation  of  foreign  commerce,  the  Mexican 
industry  is  awakened  for  a  time,  and  they  then 
begin  to  manufactjore  steel,  and  to  make  use  of 
the  iron  and  mercury  of  the  mountains  of  Ame- 
rica.    The  nation  is  then  alive  to  its  true  inte- 
rest, and  feels  that  true  wealth  consists  in  the 
abundance  of  objects  of  consumption,  in   that 
oithingSf  and  not  in  the  accumulation  of  the 
sign  by  which  they  are  represented.     During 
the  last  war  but  one  between  Spain  and  America, 
they  began  to  work  the  iron  mines  of  Tecalitan, 
near  Colima,  in  the  intendancy  of  Guadalaxara. 
The  tribunal  de  mineria  expended  more  than 
150,000    francs    in    extracting    mercury   from 
the  veins  of  San  Juan  de    la  Chica;  but  the 
effects  of  so  praise-worthy  a  zeal  were  only  of 
short  duration;  and  the  peace  of  Amiens  put  aB 
end  to  undertakings  which  promised  to  give  to 
the  labours  of  miners  a  more  useful  direction  for 
the  public  prosperity.     The  maritime  communi- 
cation   was  scarcely  well  opened,  when  they 
ag^in  preferred  to  purchase  steel,  iron,  and  mer- 
cury in  the  markets  of  Europe. 

In  proportion  as  the  Mexican  population 
shall  increase,  and  from  being  less  dependent  on 
Europe,  shall  begin  to  turn  their  attention  to  the 
great  variety  of  useful  productions  contained  im 
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the  bowels  of  the  earthy  the  system  of  mining 
will  undergo  a  change.  An  enlightened  admi- 
nistration will  give  encouragement  to  those 
labours  which  are  directed  to  the  extraction  of 
mineral  substances  of  an  intrinsic  vahie;  indivi- 
duals will  no  longer  sacrifice  their  own  interests 
and  those  of  the  public  to  inveterate  prejudices; 
and  they  will  feel  that  the  working  of  a  mine  of 
coaly  iron,  or  lead  may  become  as  profitable  ais 
that  of  a  vein  of  silver.  In  the  present  state  of 
Mexico,  the  precious  metals  occupy  almost  ex- 
clusively the  industry  of  the  colonists;  and  when 
in  the  subsequent  part  of  this  chapter,  we  shall 
employ  the  word  mine  (real,  real  de  minas) f 
unless  the  contrary  is  expressly  stated,  a  gold 
or  silver  mine  is  to  be  uniformly  understood. 

Having  been  engaged  from  my  earliest  youth 
in  the  study  of  mining,  and  having  myself  had 
the  direction  for  several  years  of  subterraneous 
operations,  in  a  part  of  Grermany  which  contains 
a  great  variety  of  minerals,  I  was  doubly  inte- 
rested in  examining  with  care  the  state  of  the 
mines  and  their  management  in  New  Spain. 
I  had  occasion  to  visit  the  celebrated  mines  of 
Tstsco  Pachuca  and  Guanaxuato,  in  which  last 
place,  where  the  veins  exceed  in  richness  all  that 
has  hitherto  been  discovered  in  other  parts  of 
the  world,  I  resided  for  more  than  a  month  ; 
and  I  had  it  in  my  power  to  compare  the  dif- 
ferent methods  of  nûning  practised  in  Mexico, 
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with  those  which  I  had  observed  in  the  former 
year  in  Peru;  but  the  immensity  of  materials 
collected  by  me  relative  to  these  subjects,  being 
only  of  utility  when  joined  with  the  geological 
description  of  the  country,  I  must  reserve  the 
detail  of  them  for  the  historical  account  of  my 
travels  in  the  interior  of  the  New  Continent. 
Thus,  without  entering  into  discussions  of  a 
minute  and  purely  technical  mature,  I  shall  con- 
fine myself  in  this  work  to  the  examination  qf 
what  is  conducive  to  general  results. 

What  is  the  geographical  position  of.  the 
mines  which  supply  this  enormous  m^^  of  silver 
which  flows  annually  from  the  contmerce  of 
Yera  Cru?  mto  Europe  ?  Is  this  enormous  matt 
of  silver  the  produce  of  a  great  luunbçr  of 
scattered  undertakings,  or  is  it  to  be  considered 
s^  ^most  exclusively  furnished  by  three  or  fouf 
iqçtjSLlliç  veins  vf  extraordinary  wealth  and 
exif^it  ?  What  is  thç  quantity  of  precipw  me- 
tals annually  extracted  from  the  mines  of  Mex- 
ico? Apd  what  proportion  does  this  qua^ntity 
bear  to.  the  produce  of  the  mines  of  the  whole,  of 
SIpanish  Americs^?  At  how  many  ounces  per 
qu^nt^l  i^ay  we  estimate  the  niean  richness  (4 
the  si^y^r  ore  of  Mexico?  What  propwl^ioft  i« 
t^i^re  |)etween  the  quantity  of  ore  which  nndec- 
Ç(^  nielting^  ^d  that  in  which  the  gold  and 
silver  aye  extracted  by  the  process  of  amalgaina- 
tiQjf?    Wfeat  influence  has  the  pric^  qf  mercury 
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on  the  progress  of  mining,  and  what  quantity 
of  merctiry  is  lost  in  the  process  of  Mexican 
amalgamation?     Can  we  know  with  precision 
the    quantity  of    precious  metals  which    have 
passed  smce  the  conquest  of  Tenochtitlan  from 
New  Spain  into  Europe  and  Asia?    Is  it  pro- 
bable,  consideritig  the  present  method  of  work- 
ing, and  t^e  geological  constitution  of  the  coun- 
try, that  the  annual  produce  of  the  mines  of 
Mexico  will  admit   of  an  augmentation?     Or 
shall  we  admit  with  several  celebrated  writers, 
ttiat  the  exportation  of  silver  from  Autnerica  haè 
alreadjr  attained  its  maccirnvm?    These  are  the 
generail  questions  which  we  propose  to  discuss 
in  this  work.     They  are   connected  with*  the 
miwrt  important  problems  of  political  econoiny.  . 

Long  before  the  arrival  of  the  Spaniards,  the 
nàtires'  of  Mexico,  as  well  as  those  of ']^eru, 
were  acquainted  with  the  use  of  several  là^afiL 
They  did  not  content  themselves  with  /^ttoéb! 
which 'Were  found  in  their  native  state  o|^>^ia 
surface  of  the  earth,  and  particularly  iathe  beds 
of  riVers,  and  the  ravins  foimed  by  the  torrents; 
Ihey  applied  themselves  to  subterraneous  opera- 
tions in  the  working' of  veins;  they  cut  galleries 
and  dug  pits  of  communication  and  ventilation  ; 
and  ihey  had  instruments  adapted  for  cutting 
the  rock. .  Cortez  informs  us  in  the  histocioal 
account  of  his  expedition,  that  gold,  silver,  cop- 
per, lead,  and  tin,  were  pubHcly  sold  in  the 
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* 

great  market  of  Tenochtitlan*  The  inhabitants 
of  Tzapoteca  and  M ixtecapan  *  two  provinces 
which  now  form  a  part  of  the  intendancy  of 
Oaxaca,  separated  the  gold  by  means  of  washing 
the  alluvions  lands.  These  people  paid  their 
tribute  in  two  manners,  either  by  collecting  i|i 
leathern  sacks  or  small  baskets  of  very  slender 
rushes,  the  grains  of  native  gold,  or  by  founding 
the  metal  into  bars.  These  bars  like  those  now 
used  in  trade,  are  represented  in  the  antient 
Mexican  paintings.  In  the  time  of  Montezuma, 
the  natives  had  already  begun  to  work  the  silver 
veins  of  Tlachco,  (Tasco)  in  the  province  of 
Cohuixco,  and  those  which  run  across  the  moun- 
tains of  Tzumpanco  f. 

In  all  the  great  towns  of  Anahuac,  gold  and 
silver  vases  were  manufactured,  although  the 
latter  metal  was  not  held  in  such  estimaticm  by 
the  Americans  as  by  the  natives  of  the  old  con- 
tinent. The  Spaniards  on  their  first  arrival  at 
Tenochtitlan,  could  never  cease  admiring. the 
ingenuity  of  the  Mexican  goldsmiths,  among 
whom,  the  most  celebrated  were  those  of  Azca^ 
pozalco  and  Cholula.  When  Montezuma,  se- 
duced by  an  extreme  credulity,  recognized  in 
the  arrival  of  white  and  bearded  men,  the  ac<* 
complishment    of  the  mysterious  prophecy  of 

*  Espeeially  the  inhabitants  of  the  old  towns  of  Huaxys* 
cac  (Oaxaca)  Cojolapan,  and  Atlacuechahuayan. 
t  Clavigero,  1.43;  U.  125, 165;  IV.  204. 
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Quezalcoatl^,  and  compelled  the  Aztec  nobility 
to  yield  homage  to  the  king  of  Spain,  the  quan- 
tity of  precious  metals  offered  to  Cortez  was 
estimated  at  the  value  of  I629OOO  pesos  de  ore. 
**  Besides  the  great  mass  of  gold  and  silver,  says 
the  conquistador f  in  his  first  letter  to  the  empe- 
ror Charles  the  ôthf ,    I  was  presented  with 
gold  plate  and  jewels  of  such  precious  workman- 
ship, that  unwilling  to  allow  them  to  be  melted, 
I    set  apart   more  than    a  hundred  thousand 
ducats  worth  of  them  to  be  presented  to  your 
imperial  highness.     These  objects  were  of  the 
greatest  beauty,  and  I  doubt  if  any  other  prince 
id  earth  ever   possessed  any  thing  similar   to 
them.     That  your  highness  may  not  ims^ine 
I    am    advancing    fables,     I    add,     that    all 
which  the  earth  and  ocean  produces,  of  which 
king  Mimtezuma    could  have  any  knowledge, 
he  had  caused  to  be  imitated  in  gold  and  silver, 
in  precious  stones,  and  feathers,  and  the  wlude 
in  such  grreat  perfecticm,  that  one  could  not  help 
believing  he  saw  the  very  objects  represented* 
Although  he  gave  me  a  great  share  of  them  for 
your  highness,  I  gave  orders  to  the  natives  to 
execute  several  other  woi^  in  gold  after  designs 

*  See  my  work  entitled.  Vues  des  CordiUtres  des  Andes^ 
«e  Momtmens  des  peuples  indigenes  de  PAmerique^  p.  30. 
.    t  Lorenxana^  p.  99.— The  booty  in  gcrfd  taken  by  the 
Spaniards  after  the  taking  of  Tenochtitlan,  was  only  erti- 
mtedat  IMJXJO  casUUanas  dearo  (L  c  p.  301). 
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I  fimiiriiéd  tSMfOi  with,  Éûéh  M  ittiÉgM  dt 
sâmfSy  crucifixes,  medak^  atnd  tiMMftces.  As 
the  fifth  dr  eighth  on  the  silreT  paid  to  your  hig!h» 
II689,  amounted  to  mote  thafr  a  hundred  maMê^ 
I  gave  orders  to  the  native  goldsmiths  ttt  eotfrèrt' 
tltem  into  plate  of  various  sizel,  spodns,  cupq^ 
lUid  other  vessels  iér  drinking.  AH  these  vrûrks 
were  imitated  with  the  greatest  exactniess.** 
When  we  read  this  passage,  we  canncyt  kei^ 
believing,  tliat  we  are  reading  the  accoimt  (f[  a 
European  ambassador,  returned  from  China  dr 
jApan.  Yet  we  can  hardl;^  accttàe  the  Spaiiislk 
general  of  exaggeration,  when  we  consider  thilt 
the  emperor  Charles  the  5th,  could  judge  with 
his  own  eyes  of  the  perfection  w  imperfèctiôii  df 
thé  objects  sent  to  him. 

The  drt  of  founding  had  also  made  c<msidera^ 
ble  progress  among  the  Muyscas  in  the  kingdom 
of  New  Grenada,  among  the  Peruvians,  and  the 
mhabitants  of  Quito.  In  this  last  country,  very 
precioiïs  works  of  the  amtiefnt  American  g^ld- 
sAuths,  have  been  preserved  for  several  centurtear 
in  the  royal  treasury,  (en  caxas  reales).  WiÛi^ 
in  thede  few  years,  from  a  system  of  economy 
which  may  be  stiled  barbarous^  these  worioi' 
which  proved  that  several  nations  of  the  New 
Continent  had  reached  a  degree  of  civilization, 
v«ry  superior  to  what  is  generally  attributed  to 
tlkiBiir  have*  been  all  melted  dovm. 

The  Aztec  tribes  extracted  before  the  ewi^ 
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queâty  k(id  and  tin,  from  the  veins  of  Tlachco 
(Tai^o)  to  the  north  of  Ohilpànsingo  and 
Izmiquilpan;  and  they  drew  (cinfiahar),  em- 
ployed by  the  painters  as  a  colour^  from  the 
mines  of  Chilapan.  Of  all  the  metals,  copper 
was  that  which  was  most  commonly  employed 
in  the  mechanical  arts;  it  supplied  the  place  of 
iron  and  steel  to  a  certain  extent;  and  their 
arms^  axes,  chisels,  and  all  their  tools,  were 
made  of  the  copper  which  they  extracted  from 
the  mountains  of  ZacotoUan  and  Cohuixco« 
In  every  part  of  the  globe,  the  use  of  copper 
seems  to  have  preceded  that  of  iron;  and  the 
abundance  of  copper  in  its  natural  state  in  the 
most  northern  parts  of  America,  may  have  con« 
tributed  to  the  extraordinary  predilection  which 
the  Mexican  tribes,  who  issued  from  those  re- 
gions, have  always  shewn  for  it.  Nature  exhi- 
bited Ï0  the  Mexicans  enormous  masses  of  iron 
and  nickel;  and  these  masses  which  are  scat- 
tered  over  the  surface  of  the  ground,  are  fibrous, 
malleable,  and  of  so  great  a  tenacity,  that  it  is 
with  great  difiSculty  a  few  fragments  can  be 
separated  from  them  with  steel  instruments. 
The  true  native  iron,  that  to  which  we  cannot 
attribute  a  meteoric  origin,  and  which  is  con^ 
stantly  found  mixed  with  lead  and  copper,  is 
infinitely  rare  m  all  parts  of  the  globe;  con- 
sequently we  are  not  to  be  astonished,  that  in 
the  commencement  of  civilization,  the  Ameri- 
voL.  m,  I 
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cans,  like  most  other  nations,  turned  their  atten- 
tion to  copper  in  preference  to  iron.  But  how 
did  it  happen,  that  these  same  Americans,  who 
wrought  by  means  of  fire*  a  great  variety  of 
minerals,  were  never  led  to  the  discovery  of  iron 
by  the  mixture  of  combustible  substances  with 
the  red  and  yellow  ocre^f,  extremely  conmion  in 
several  parts  of  Mexico?  If  on  the  other  hand, 
this  metal  was  known  to  them,  which  I  am 
inclined  to  believe,  how  happened  it  that  they 
never  learned  to  appreciate  its  just  1/^alàe? 
These  considerations  seem  to  indicate  that  the 
civilization  of  the  Aztec  nations  was  not  of  a 
very  antient  date.  We  know  that  in  the  time 
of  Homer,  the  use  of  copper  still  prevailed  over 
that  of  iron>  although  the  latter  had  been  long 
known. 

Several  men  of  g^eat  learning,  but  unac- 
quainted with  chemical  knowledge,  have  main- 
tained, that  the  Mexicans  and  Peruvians  pos- 
sessed a  particular  secret  for  tempering  copper 


*  Accoiding  to  the  traditions  collected  by  me,. 
Riobamba,^  among  the  Indians  of  the  village  of  Lican,  dit. 
antient  Inhabitants  of  Quito  smelted  silver  minerals  by  strati* 
fying  them  with  charcoal,  and  blowing  the  fire  with  long 
hambou  reeds.  A  great  nmnber  of  Indians  were  placed  diOi* 
larly  arowid  the  hole  which  contained  the  minerals;  so  thit 
the  currents  of  air  proceeded  at  once  fromseveral  reeds» 

f  Yellow  ocre,  called  tecozahuitl^  was  employed  in  paint* 
ing  as  well  as  cinnabar.  Ocre  was  part  of  the  objects  whidi 
composed  the  list  of  tributes  of  Malinaltepec. 
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and  converting  it  into  steel.  There  is  no  doubt 
that  the  axes  and  other  Mexican  tools  were  al- 
most as  sharp  as  steel  instruments  ;  but  it  was 
by  a  mixture  with  tin,  and  not  by  any  tempering 
that  they  acquired  their  extreme  hardness. 
What  the  first  historians  of  the  conquest  call 
hard  or  sharp  coppery  resembled  the  x»^»®^  of  the 
Greeks,  and  the  Aes  of  the  Romans.  The 
Mexican  and  Peruvian  sculptors  executed  large 
works  in  the  hardest  greenstone  (fffiinstein),  and 
basaltic  porphyry.  The  jeweller  cut  and 
pierced  the  emeralds  and  other  precious  stones 
by  using  at  the  same  time  a  metal  tool  and  a 
silicious  powder.  I  brought  from  Lima  an 
antient  Peruyian  chisel,  in  which  M.  Yauquelin 
found  0.d4  of  copper,  and  0.06  of  tin.  This 
mixture  was  so  well  forged,  that  by  the  close- 
ness of  the  particles,  its  specific  weight  was 
8.815,  while,  according  to  the  experiments  of 
M.  Briche^,  the  chemists  never  obtain  this 
maximmm  of  density,  liut  by  a  mixture  of  16 
parts  of  tin,  with  100  parte  of  copper.  It  ap-^ 
pearsf,  that  the  Greeks  made  use  of  boUi  tin  and 
iroQ  at  the  same  time  in  the  hardening  of  cop- 
per. Even  a  Gaulish  axe  found  in  France  liy 
M.  Dupont  de  Nemours,  which  cute  wood  lii^e 
a  steel  axe,  without  breaking  or  yielding,  con* 
tains  ^u^cording  to  the  analysis  of  M.  Yanqueliii^ 
0.87  iji  capper,  0.03  of  iron,  and  0.09  of  tm* 

*  «ToHnMl  i&ff  «Mei^  An.  5^  p.  8S1.' 

I  2      ' 
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Tin  being  a  juetal  very  little  spread  over 
the  globe,  it  is  rather  surprising  that  it  should 
have  been  used  in  both  Continents  in  the 
hardening  of  copper.  A  single  mineral  which 
has  been  no  where  discovered  but  at  Wheal 
Rock,  in  Cornwall,  the  mine  of  sulfaretted 
tin  (zinnkies)  contains  both  copper  and  tin  in 
equal  parts.  We  know  not  whether  the  Mexi- 
can nations  worked  veins  in  which  minerals 
of  copper  and  oxydised  tin  were  found  united^ 
or  if  this  last  metal,  which  we  found  in  the 
alluvions  lands  in  the  intendancy  of  Guanaxuato, 
under  the  globulous  and  fibrous  form  of  wood 
tin  (holZ'Zinn)  was  added  to  pure  copper  in 
a  constant  proportion.  However  the  fact  be, 
it  is  certain  that  the  want  of  iron  would  be 
much  less  felt  among  nations  who,  possessed 
the  art  of  forming  alloys  of  other  metals,  in 
a  manner  equally  advantageous.  The  edge*-' 
tools  of  the  Mexicans,  were  some  of  copper 
and  others  of  obsidian  (itztli).  The  last  sub- 
stance was  even  the  object  of  great  mining 
undertakings,  of  which  the  traces  are  still  to 
be  perceived  in  an  innumerable  quantity  of 
pits  dug  in  the  mountain  of  Knives^  near  the 
Indian  village  of  Atotoniko  el  Grande  *. 

Besides  the  cocoa  bags,  each  of  which  con- 
tained three  xiquipiUi  or  24000  grains,  besides 
the    patoJquachtlij    or   small    bales   of   cottoa 

«SeeVol.  ii.  (KOii 
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cloth,  several  metals  were  used  by  the  antient 
Mexicans  as  money,  that  is  to  say,  as  re- 
presentative signs  of  things.  In  the  great 
market  of  Tenochtitlan,  all  sorts  of  goods 
were  purchased  with  gold  dust,  contained  in 
tubes  of  the  feathers  of  aquatic  birds.  It  was- 
requisite  that  these  tubes  should  be  transparent 
for  the  sake  of  discovering  the  size  of  the 
grains  of  gold.  In  several  provinces,  pieces 
of  copper  to  which  the  form  of  a  T  was  given 
where  used  as  a  currency.  Cortez  relates  that 
having  undertaken  to  found  cannons  in  Mexico, 
and  having  dispatched  emissaries  for  the  dis- 
covery of  mines  of  tin  and  copper,  he  learned 
that  in  the  environs  of  Tachco  (Tlachco  or 
Tasco)  the  natives  employed  in  exchan  g, 
pieces  of  melted  tin  *,  which  were  as  thin  as 
the  smallest  coins  in  Spain. 

0 

.    *  Cortez  complains  in  his  last  letter  to  Charles  the  5thy 
that  after  the  taking  of  the  capital,  he  was  left  without 
artillery  and  without  arms.   <<  Nothing,"  says  he,  **  sharpens 
«  the  genius  of  man  more  {no  hay  cosci  que  mas  ios  in" 
^  genios  de   Ios  homàres  aviva  J  than  the   idea    of  danger. 
**  Seeii^  myself  on    the  point  of  losing  what   had  cost 
^  U8  so  much  labour  in  acquiring,  I  was  obliged  to  fall 
^upon  means  of  making  cannons  with  the  materials  to 
*'be  found  in  the  country?'    I  shall  transcribe  here  thç 
remarkable  passage  in  which    Cortez    speaks  of   tip  as 
money:   **  Topé  entre  Ios  naturales  de  una  provinda  que 
«  se  dice    Tachco  ciertas  piecezuelas  de  estano,   a  manera 
^da  moneda  muy  delgada  y  procediendo  en  mi  pesquisa 
•*ha06  que  en    la  dicha  provincia  y   aun  en   otras,   se 
**  tMiba  por  mmieda.*'  {Lorenzana,  p.  379.  §   XVII. 
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Such  is  the  imperfect  idea  which  the  first 
.  historians  have  transmitted  to  us  of  the  use 
made  by  the  natives  of  Mexico,  of  gold, 
silver,  copper,  tin,  lead,  and  of  the  mercury 
mines.  I  thought  it  necessary  to  enter  into 
these  details,  not  only  to  throw  some  light  on 
the  antient  cultivation  of  these  countries,  but 
also  to  show  that  the  European  colonists  in 
the  first  years  which  succeeded  the  destruction 
of  Tenochtitlau,  only  followed  the  indications 
of  mines  given  them  by  the  natives. 

The  kingdom  of  New  Spain  in  its  actual 
state  contains  nearly  500  places  (reaies  y  reaU- 
tos)  celebrated  for  the  mines  in  their  environs. 
More  than  200  of  these  places  are  marked  in 
the  general  map  of  the  country  drawn  up  by 
me.  It  is  probable  that  these  500  reales  com- 
prehend nearly  three  thousand  mines  (mtniv), 
designating  by  that  name  the  whole  of  the 
subterraneous  works,  which  communicate  with 
one  another,  by  which  one  or  more  metallick 
depositories  are  worked.  These  mines  are  di- 
vided into  37  districts,  over  which  are  placed 
the  same  number  of  Councils  of  mines  called, 
Diputaciones  de  Mineriu.  We  shall  orfleci 
in  one  view  the  names  of  these  IMpMrncioftSeMf 
and  of  the  Reales  àe  HfthûSf  contained  'in  the 
twelve  lutendancies  of  New  Spain.  The  inia- 
terials  employed  tor  this  purpose  are  partly  takea 
firom  a  maaniscript  memoir  drawn  up  by  ^b» 
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director  of  the  superiqr  council  of  mines,  Don 
Fausto  D^Elhuyar  for  the  Count  de  Revillagi- 
gedoy  one  of  the  viceroys. 


GENERAL  VIEW 

4 

OF  THE 

MINES  OP  NEW  SPAIN. 

I.  Intendance  of  Guanaxuato. 

From  the  20''  56'  to  the  21*  30'  of  north  lati- 
tilde,  and  from  the  lO^**  30'  to  the  103<*/  45  of 
West  longitude. 

D^piiKUuAows  de  Mineria,  or  Districts. 

1.  Guanaxuato. 

Mfioiff^  or  Places  furmunded  mth  Mines: 

Guanaxuato  ;  y illalpando  ;  Monte  de  San  Ni- 
colas; Santa  Rosa;  Santa  Ana;  San  Antonio 
de  laslMOoias;  Comanja;  Capulin;  Comanjilla; 
Gigante  ;  San  Luis  de  la  Paz  ;  San  Rafael  de 
los  Lobos  ;  Durasno  ;  San  Juan  de  la  Chica  ; 
Rincon  de  Centeno  ;  San  Pedro  de  los  Pozos  ; 
Palmas  de  Yega;  San  Miguel  et  Grande; 
San  FeUpé. 
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II.  Intendance  of  Zacatecas. 

From  the  22^'  20'  to  the  24''  33/  north  latitude, 
and  from  the  103^  12'  to  the  105^  9'  of  west 
longitude. 

Diputacumes  de  Mineria^  ojr  pistriçts. 

2>  Zacatecas. 

3*  Sombrerete. 

4.  Fresnillo. 

^f  Sierra  de  Pinos. 

RealeSf  or  Places  surrounded  hy  Mines  : 

Zacatecas;  Guadalupe  de  Yeta  Grande;  San 
Jufin  Bauptista  de  Panuco  ;  Là  Blanca  ;  Som- 
brerete ;  Madrono  ;  San  Pantaleon  de  la  Noria  ; 
Fresnillo  ;  San  Demetrio  de  los  Plateros  ; 
Cerro  de  Santiago;  Sierra  de  Pinos;  La.Sau* 
ceda;  Cerro  de  Santiago;  MazapiL 

III.  Intendance  of  San  Luis  Potosi. 

From  the  22^  1'  to  the  27«  11'  of  north  lati- 
ude,  and  from  the  lOO*  35'  to  the  103**  20'  of 
West  longitude. 

DiptUaciones  de  Mineria^  or  Districts, 

6.  Catorce. 

7.  San  Luis  Potosi. 

8.  Charoes. 

9f  Ojocaliente. 
iO»  Sm  Nicolas  de  Croix, 


*  » 
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ReaUsy  or  Places  surrounded  by  Mines  : 

La  Purissima  Concepcion  de  Alamos  de  Ca- 
;orcej  Matehuala;  Cerro  del  Potosi  ;  San 
M^artin   Bemalejo;  Sierra  Negra;  Tule;   San 

0 

IVf  artin  ;  Santa  Maria  de  las  Charcas  ;  Ramos  ; 
Ojocaliente;  Cerro  de  San  Pedro  j  Matan- 
sillas  ;  San  Carlos  de  Vallecillo  ;  San  Antonio 
ie  la  Yguana;  Santiago  de  las  Sabinas^ 
Monterey  ;  Jesus  de  Rio  Blanco  ;  Las  Sa- 
linas ;  Bocca  de  Leohes  ;  San  Nicolas  de 
Croix  ;  Borbon  ;  San  Joseph  Tamaulipan  ; 
Naestra  Senora  de  Guadalupe  de  Sihue;  La, 
Purissima  Conception  de  Revillageg^do  ;  El 
Yenado;  L.   Tapona;  Guadalcazar. 

lY.  Intendance  of  Mexico. 

From  the  18^  10'  to  the  21^  Sa  of  north  lati- 
tude, and  from  the  100^  12'  to  the  103**  25' 
of  west  longitude. 

IHputaciones  de  Mineria^   or  Districts. 

11.  Pachuca. 

12.  El  Doctor. 

13.  Zimapan. 

14.  Tasco. 

15.  Zacualpan. 

16.  Sultepec. 

17.  Temascaltepec. 

Realesj  or  places  surrounded  hy  Mines: 
Pachuca  ;  Real*  del  Monte  ;  Moran  ;  Atolonilco 
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el   Chico;   Atolonilco   el   Grande;    Zimapan; 
Lomo  del    Tore;    Las     Canas;    San   Joseph 
del   Oro;    Verdozas;    Capula;    Santa    Rosa; 
El   Potosi  ;    Las   Plomosas  ;    El  Doctor  j    Las 
Alpujarras;  El   Pinal  or  los  Amotes;    Huas- 
cazolaya  ;   San   M ig^uel   del  Rio  Blanco  ;  Las 
Agaas;   Maconi;    San    Christobal;  Cardonal; 
Xacala;    Jutchitlan  el    Grande;    San  .Joseph 
del   Obraje  Viejo;   Cerro   filanco;    Cerro  del 
Sotolar  ;  San  Francisco  Xichu  ;  Jesus    Maria 
de  la  Targea  ;  Coronilla  or  la  Purissima  Con- 
cepcicm  de  Tetela  del  Rio  ;  Tepantitlan  ;   San 
Vicente  ;     Tasco  ;    Tehuilotepec  ;     Coscallan  ; 
Haacingo,  Huautla;  Sochipala;  Tetlilco;  Sfin 
Esteban  ;    Real  del    Limon  ;    San  Ger<mimo  ; 
Temas  caltepec  ;  Real  de  Ariba  ;    La  Albar- 
rada  ;    Yxtapa  ;     Ocotepec  ;     Chalchitepeque  ; 
Zacaalpan;     Tecicapan;     Chontalpa;    Santa 
Cruz  de  Azulaques;  Saltepec;   Juluapa;  Pa- 
paloapa;    Los    Ocotes;     Capulatengo;    AIco- 
zauca;  Totomixtlahuaca. 

y.  Intendancy  of  Guadalaxara. 

Prom  the  19^  O'to  the  23^2'  of  north  lati* 
tude,  and  from  the  lOS""  30'  to  the  108°  0'  of 
west  longitnde. 

Diputacianes  de  Mineria  or  Districts. 

18.  Bolanos. 

19.  Asientos  de  lb  arra. 

.2Q*  HQ4(4jip%qaiUo. 
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MealeSf  or  Places  surrounded  by  Mines  : 

Bolaiios  ;  Xalpa  ;  San  Joseph  de  Guichichila 

Santa  Maria    de  Guadalupe,  or  de  la  Yesca 

AsicsQtos  de  Ibarra  ;  San  Nicolas  de  los  Angeles 

La  Ballena;  Talpan;  Hostotipaquillo  ;  Copala 

Guaxacs^n;   Amaxac;   Limon;    Tepanteria 

locotan  ;  Tecomatan  ;  Ahuatacancillo  ;  Guiloti- 

tan  ;    Pbeitanarito  ;   Santo  Domingo  ;  luchipila  ; 

Mezquital;  Xalpa;    San  Joseph  Tepostitlan; 

Guachinango  ;  San  Nicolas  del  Roxo;  Amatlan  ; 

Natividad  ;  San  Joaquin  ;  Santissima  Trinidad 

dé  Po2ole  ;  Tule  ;  Motage  ;  ÏVontal ,  Los  Aillo* 

Ezatlannes;    Posession;   La  Serranilla;  Aqai- 

tapilco;    Eliso;   Chimaltitan;  Santa  Fe;    San 

Rafael  ;  San  Pedro  Aaalco  ;  Santa  Cniz  de  los 
Flores* 

VL  Intendaney  of  JDurango. 

From  aie  23""  So'  to  the  29  ""ô'  of  north  latitude, 

and  from  the  104'' 4»  to  the  llO"  0' of  west  Ion-    |^ 
gitade« 

Diputacùmes  de  MinertOf  or  Districto. 

21.  Chihuahua. 

22.  Parral. 

23.  Guarisamey. 

24.  Gosiguiriaehi. 
2d.  Batopilas. 

'MèéSeSfàflPIàeies  surrounded  by  Mines: 

San  Pedro  de  Batopilas  ;  Uruachi  ;  Cajurichi 
Nuestara  Sefiora  dé  Loreto  ;  San  Joaquin  de  los 
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Arriéres;  El  Oro  de  Topago;  San  Juan  Nepo- 
inuceno;   Nuestra  Senora  del  Monserrate  del 
Zapote  ',  Uriquillo  ;  San  Augustin  ;  Nuestra  Se- 
nora  del  Monserrate  de  Uriquej  Gruarisamey; 
San  Vicente;  Guadalupe;  Gavilanes;  San  An- 
toine de  las  Yentanas  ;  San  Dimas ,  San  Joseph 
de  Tayoltita;  Cosiguiriachi ;  Rio  de  San  Pedro; 
Chihuahua  el  Yiejo  ;  San  Juan  de  la  Cieneg^lla  ; 
Maguarichi;  Caxurichi;  San  Jose  del  Parral^; 
Indehè  ;  Los  Sauces  ;  Nuestra  Senora  de  la  Mer- 
ced del  Oro  ;  Real  de  Todos  Santos  ;  San  Fran- 
cisco del  Oro  ;  Santa  Barbara  ;  San  Pedro  ;  Hue- 
joquilla  ;  Los  Penoles  ;  La  Cadena  ;  Cuencamé , 
San  Nicolas  de  Yervabuena  ;  La  Concepcion  ; 
Santa  Maria  de  las  Nieves;  Chalchihuites  ;  Santa 
Catalina;  San  Miguel  del  Mezquital;  Nuestra 
Senora  de  los  Dolores  del  Orito  ;  San  Juan  del 
Rio;  San  Lucas;  Panuco;  Avinito;  San  Fran- 
cisco die  la  Silla;  Texamen;  Nuestra  Senora  de 
Guadalupe  de  Texame;  San  Miguel  de  Coneto; 
Sianori;  Canelas;  Las  Mesas;    Sabatinipa  .or 
Matabacas;  Topia;  San  Rafael  de  las  Flores; 
El  Alacran;  La  Lagartija;  San  Ramon;  Santi- 
ago de  Mapimi. 

*  On  some  proo&  of  my  general  map  of  New  Spam 
the  name  of  Parral  is  confowided  with  the  Tillage  of  VaBe 
San  Bartolome.  The  sign  by  which  the  chief  sect  of  a 
provincial  council  of  mines  is  indicated,  points  out  Ibe  true 
position  of  Parral. 
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■■'■'■    YH.  IntendoMcy  of  Soitora, 

From  the  23»  15'  to  the  31»  20'  of  north  lati- 
tude, anci  from  thie  107»  45'  to  the  113»  20^  of 
west  longitude. 

DipHitaciones  de  Mineria^  or  Districts. 

26.  Alamos. 

27.  Cdpala. 

28.  Cosala. 

29.  San  Francisco  Xavier  de  la  Huerta. 

30.  Guadalupe  de  la  Puerta. 

31.  Santissima  Trinidad  de  Pena  Blanca,  - 

32.  San  Francisco  Xavier  de  Alîsos. 

RealeSf  or  Places  surrounded  hy  Mines  : 

San  Joseph  de  Copala;  Real  del  Rosario; 
Plomosas;  Santa  Rosa  or  las  Adjuntas;  Apomas  ; 
San  Nicolas  de  Panuco  ;  Santa  Rita  ;  Trancito  ; 
Charcas  ;  Limon  ;  Santa  Rosa  de  las  Lagunas  ; 
Tocu^tita;  Corpus;  Reyes  j  Cosala  ;  Palo  Blanco  3 
£1  Caxon;  Santiago  de    los  Caballeros;  San 
Antonio  de  Alisos  ;  San  Roque  ;   Tabahueto  ; 
Norotal  ;  Los  Molinos  ;  Surutato  ;  Los  Carca- 
mos;  San  Juan  Nepomuceno;  Bacatopa;  Lo- 
reto;  Tenoriba;  Aguacaliente  ;  Monserrate;  Si- 
yirijoa;  Baroyeca;  Yecorato;  Zataque;  Cerro 
Colorado;  Los  Alamos;  Guadalupe;  Rio  Chico; 
La  Concepcimi  de  Hayg^ame;  Santissima  Tri- 
nidad; La  Yentana  or  Gaudalupe';  Saracachi; 
San  Antonio  de  la  Huerta;  San  Francisco  Xa- 
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vier  ;  Hostimnri;  Quisaani;  El  Agnate  ;  Higane  ; 
San  Jose  de  Gracia;  ElGabilan;  ElPopnlo; 
San  Antonio  ;  Todos  Santos  ;  El  Carizal  ;  Naca- 
tabori  ;  Racuach  ;  San  Ildefonso  de  Cieneguilla  ; 
San  Lwenzo  ;  Nacumini  ;  Cupisonora  ;  Tetiia- 
chi;  Basochuca;  Nacosari;  Bacamuchi;  Co- 
curpe  ;  Motepore. 

YIII.  Intendancyqf  VmlladoKd. 

From  the  18«  25'  to  the  1Ô*»  50'  of  north  lati- 
tude, and  from  the  102^  15  to  the  104*  60'  of 
west  Icmgitnde. 

Diputadones  de  MineriOf  or  Districts. 

33.  Angangueo. 

34.  Inguaran. 

35.  Zitaquaro. 

36.  Tlalpujahua. 

Reaies f  or  Places  surrcwnded  by  Mines  : 

Angangueo;  El  Oro;  Tlapaxahua;  San  Au- 
gustin de  Ozumatlan;  Zitaquaro;  Istapa;  Los 
Santos  Reyes;  Santa  Rito  de  Chirangangeo;  El 
Zapote;  Chachiltepec  ;  Sanchiqueo;  La  Joy  a; 
Paquaro;  Xerecuaro;  Curucupaseo  ;  Sinda  ;  "In- 
guaran;  San  Joan  Guetamo ;  Ario;  Santa  Clara; 
Alvadêliste;  San  Nicolas  Apupato  ;  Rio  del  Oro  ; 
A^uchitlan  j  Santa  Maria  del  Carmen  del  Som- 
brero ;  Favor  ;  Chichindaro. 
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IX.  Intendance  of  Oaxaca. 

From  the  16^  36'  to  the  17**  55'  of  north  lati- 
tude, and  from  the  98^  15'  to  the  100*  (y  of  wc8t 
longitude. 

Diputacianes  de  Mineria,  or  Districts. 

37.  Oaxaca. 

Reahsj  or  Places  surrounded  hy  Mines  : 

Zologa;  Talea;  Hueplotitlan;  La  Aurora  de 
Ixtepexi  ;  Villalta  ;  Ixtlan  ;  Betolatia  j  Huite- 
peque  ;  Rio  de  San  Antonio  ;  Totomistla  ;  San 
Pedro  Nesicho;  Santa  Catalina;  Lachateo; 
San  Miguel  '  Amatlan  ;  Santa  Maria  lavecia  ;  . 
San  Mateo  Çapulalpa  ;  San  Miguel  de  las  Peras. 

X.  Intendance/  of  Puehla. 

Prom  the  18«  15/  to  the  20°  25'  of  north  lati- 
tude, and  from  the  99°  45'  to  the  100°  50'  of 
west  longitude. 

Scattered  Mines: 

La  Canada;  Tulincingo;  San  Miguel  Te- 
nango  ;  Zautla  ;  Barrancas  ;  Alatlanquetepec  ; 
Temetzla;  Ixtacmaztitlan. 

XI.  Intendance  of  Vera  Cruz. 

Prom  the  20°  O'  to  the  21°  15'  of  north  lati- 
tude,  and  from  the  99°  0'  to  the  101°  5' of  west 
longitude. 
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Scattered  Mines: 

Zomelahuacan  ;  Giliapa;  Saix  Antonio  de  Xa- 
cala, 

XII.  Old  California. 
Mine,     Heal  de  Santa  Ana. 

Those  who  ha\e  studied  the  geological  con" 
stitution  of  a  mining  country  of  great  extent^ 
know  the  difficulty  of  reducing  to  general  ideas 
the  observations  made  on  a  great  variety  of 
beds,  and  metalliferous  veins.  The  naturalist 
may  distinguish  the  relative  antiquity  of  the 
different  formations,  and  he  is  enabled  to  dis-* 
cover  laws  in  the  stratification  of  rocks,  in  the 
identity  of  beds,  and  often  even  in  the  angles 
which  they  form,  either  with  the  horizon  or  the 
meridian  of  the  place;  but  how  can  he  recog- 
nize the  laws  which  have  determined  the  dis- 
position of  the  metals  in  the  bosom  of  the 
earth,  the  extent,  the  direction,  and  inclinati<m 
of  the  veins,  the  nature  of  their  mass,  and  their 
particular  structure?  How  can  he  draw  ge- 
neral results  from  the  observation  of  a  multitude 
of  small  phenomena,  modified  by  causes  of  .a 
purely  local  nature,  and  appearing  to  be  the 
effects  of  an  action  of  chemical  affinities,  cir-' 
cumscribed  to  a  very  narrow  space?  These 
difficulties  are  increased  when  it  happens,  as 
in  the  mountains   of  Mexico,  that  the  vem$y 
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the  hed$<i  and  thç  masses f  (JStockwerke)  are  scat* 
tered  in  a^  infinity  of  jQQtixed  rocks  of  very 
.different  formation.  If  we.  possessed  an  accn- 
•rate  description  of  the  foui^  oi  five  thousand 
veips  actually  wrought  in  .New  Spain,!^  or  which 
havje  been  wrought  within  the  two  iast  cen- 
turies, we  should  undoubtedly  perceive  in  the 
mass  and  structure  of  these  veins,  -aflalc^ies 
indicative  of  a  simultaneous  origin;  we  should 
find  that  these  masses  {gangauffiilbmgen)  are 
partly  the  same  with  those  which  are  exhi- 
bited in  the  veins  of  Saxony  and  Hungary, 
and  on  which  M.  Werner  the  first  mineralo- 
gist of  the  age  has  thrown  so  much  light.  But 
we  are  yet  very  far  fipom  being  acquainted  with 
.  the  metalliferous  mountains  of  Mexico;  and  not- 
withstanding the  great  number  of  observations 
collected  by  myself  in  travelling  through  the 
country  in  different  directions,  for  a  length  of 
more  than  400  leagues,  I  shall  not  venture  to 
sketch  a  general  view  of  the  Mexican  mines, 
GOQsidered  under  their  geological  relations.  I 
shall  content  myself  merely  with  indicating 
die  rocks,  which  yield  the  greatesr  part  of  the 
wealth  of  New  Spain. 

In  the  actual  state  of  the  country,  the  veins 

.are  the  object  of  the  most  considerable  opera* 

tiens  ;  and  the  minerals  disposed  in  beds  or  in 

^ma8se$  are  very  rare.     The  Mexican  veins  are 

to  b^  foipid  for  the  most  part    in  ffrimiHv^  and 

vol,.  Ml.  K 
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iransitioH  TodinH  (<ir<>und  tibcrgangB^grit^fge), 
and  rarely  in  tftie  rocks  of  secondmy  fonMrtlon 
whick  only  oeovpy  a  vast  extent  of  gromoé  to 
the  north  of  the  Tropic  of  Cancer,  to  the  east 
of  the  Rio  del  Norte,  in  the  basin  of  t^  Mians- 
sippi,  and  to  the  west  of  New  Mexico»  ia  the 
plains  watered  hy  die  riyers  of  2«aiguMMUMis 
and  San  Bncnaventura  i^iiich  abound  4n 
omriatic  salts.  In  the  old  continent  ^pmmtej 
gneis9  and  wicoflifniLS  slate  (glimmer'-idUtftr) 
constitute  the  crest  oi  high  chains  of  nouatains* 
But  these  rocks  seldodn  appear  outwarcRy  on 
die  ridge  oi  the  Cordillenas  of  Amerioa,  par- 
ticulaily  in  the  central  part  contamed  between 
die  18^  and  22^  of  north  ktitude.  Beds  itf 
amphibolic  porphyry,  greenstone,  aaaygidakîl» 
basalt  and  other  trap  formations  of  an  enormoas 
thîcfaieM  cover  the  gvanite  and  conceal  it  from 
the  geologist.  The  coast  of  Acaipulco  is  foamed 
of  granite  rock.  Ascending  towards  the  taUe 
land  of  Mexico  we  see  the  granite  pierce  thvamb 
the  poiphyry  for  ^die  last  time  between  Zaon- 
|>ango  and  Sopilote.  Faither  to  the  east  ^ 
làe  proyince  of  Oaxaca  4he  granite  and  gnms 
are  visible  in  table  lands  of  considerable  ^vtetft 
traversed  by  ineins  «f  gold. 

ï\in  which  after  Titaniian,  Schectin  and  Mo- 
iybdeaa  is  the  ^defit  Metal  ^the  globe,  has  n€f<Àr 
y«l  aa  &nr  as  i  kjMiw  been  observed  in  the  graMMs 
isi  Mieiîoo.;  for  the  «fibro»  tin  {nmd-tiie)  0i  Aie 
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Gigantebekmgs  to  •unrio^g  lands,  «ad  tne  têih» 
«f  tin  of  the  Sierra  de  Owoiaxaato  are  ftmil  ki 
giogntaiii»  of  porphyry»  In  the  xniiies  of  Cé^ 
manja,  a  sifewitB  apparently  of  antient  foMiiCtkÂi 
contains  a  tea^  of  silver;  the  mine  lorf  GNlav 
oaxnato  the  richest  of  all  America  crosses 'â 
prmUwe  elate  (than-^kiefer)  which  freqnentljr 
passes  kito  the  talh^slmte  (taWk^êckiêfir)  :  the 
serjmntiM  of  Zimapui  appears  destitute  of 
Hiew«ais* 

The  p(MJphyr6eê  of  Mexico  may  be  considered 
fer  the  most  part  as  rocks  emin^itly  rich  hn 
aiines  of  gnld  and  sîtrer.  One  of  the  proMéms 
^  9^1^^  ^  ^<^  difficult  to  resott^  is  the 
determination  of  their  rdatiwB  amti^it^.  They 
me  all  4sharacterised  by  the  constant  presence 
43f(  amphibole  and  the  absence  of  ^inartz,  so 
imon  in  the  primitive  porphyries  of  Ettrope, 
especiaily  in  those  which  form  beds  in 
gneiss.  The  oommofi  felspar  is  rarely  to  be 
seen  in  the  Mexican  porphyries  ;  and  it  belongs 
only  to  the  most  antieytt  formations,  these  of 
Pacbocay  iReal  <iel  Monto  and  Moran,  wlmre 
«he,  néùàM  éumâdi  twiee  as  mndi  eUr^  as  all 
Ifastony.  We  frequently  discoirer  only  rtïre« 
eifs  fclipwr  in  the  porphyries  of  SpaniMi 
AnMriea,  The  mok  which  4s  intemected  by 
the  tKdi  fold  Tom  of  Yilialpftiido  near  Gna* 
naiQiato  is  a  poephyry  of  is4iieh  the  bask  is 
waawlMi  a  èin  to  Hmgikin  Q^Hmolite)^  and 

K  2 
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ia(^^i€iIïfaiiipbUK>Ie  is  extk*6mely  rare.  Several 
i^tfHJMitè'^Fte  of.  New  Spain  bear  n  great 
aÀiilogfy  ta  aie  problematical  rocks  of  Hungary, 
(^ignated  by  M.  Born  by  the  very  vagae 
dendimnaiion  of  scutum  metaUiferum.  The 
veins  of  Zimapan  which  are  the  most  instruc- 
tive in  respect  to  the  theory  of  the  stratification 
of,  minerals,  are  intersected  by  porphyries  of 
'a  greenstone  base  which  appear  to  belong  to 
trap  rocks  of  new  formation.  These  veins 
y>f .  Zimapan  offer  to  oryctognostic  collections  a 
great  variety  of  interesting  minerals  such  as 
^e  fibrous  zeolith,  the  stilbite,  the  g^rammalite, 
the  pycûite*  native  sulphur,  spar  fluor»  baryte 
suberiform  a:sbestos,  green  grenats,  carbonate 
and  chromate  of  lead,  orpiment,  chrysoprase, 
and  a  new  species  of  opal  of  the  rarest  beauty, 
which  I  made  known  in  Europe,  and  which 
M.  M.  Karsten  and  Klaproth  have  described 
under  the  name  of  {feuer-opaL) 

Among  the  transition  rocks  which  contain 
silver  minerals,  we  may  mention  the  transition- 
lime-stone  {uhergangs-halkstein)  of  the  Real  del 
.Cardonal,  of  Xacala  and  of  Lomo  del  Toro,  to 
the  north  of  Zimapan.  In  the  last  of  these 
places  what  is  worked  is  not  veins  but  masses 
of  galena,  of  which  some  nests  have  yielded  in 
a  short  spaçe.^of  time  according  to  the  observa^ 
tion  of  M.  Sonneschmidt,  more  than  124y000 
quintals  of  lead.  :  The  grauwakke  alternating 
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tkrith  the  grammkkenr*  slate  is,  equally  rich  in' 
metals  in  Mexico  as  in  several  parts  of  Germany'. 
In  this  rock  the  formation  of  which  im- 
mediately preceded  that  of  the  secondary 
rocks,  sereral  of  the  veins  of  Zacatecas  appear 
to  be  found. 

In  proportion  as  the  north  of  Mexico  shall 
be  examined  by  intelligent  geologists,  it  will 
be    perceived    that   thé    metallick   wealth  of 
Mexico 'does  not  exclusively  belong  to  primi- 
tive earths   and   mountains    of  transition,  but 
extend  also  to  those'  of  seeondary  formation. 
I  know   not   whether  the: lead  which  is  pro- 
cured  in  the  eastern  parts  of  the  intendancy 
of  San  Luis  Potosf  is  found  in  veins  or  beds^" 
but  it  appears  certain,  that  the  veins  of*  silver 
of  the  real  de  Catorce,  as  well  as  those  of  the 
Doctor  and  <Xaschi   near    Zimapan,    traverse 
the  alpine    Ume^stone     (alpenkalksteiti)  ;     and- 
tihis  rock  reposes  <m  a  pondingut'  with  silicious 
cement  which  Inay  be  considered  as  thé  mCMst 
antient  of  ^  secondary  fornttations.      T>he  '  alpine 
lime-stoiie  and  the  jura  liMe-^otie  (jurcûudhsteik)' 
oontafai  the  celebrated  sitV^  inines  of   Tasco' 
and  Teuilotepec  in  the  intcjfidancfy  of 'Mexico; 
and  it  is  in  these    Calcareous   rocks   that  thé 
numerous  veins  which  in  this'couiitry  have  been 
very  early  wrought,  display  the  gi'eâtéfÂ  wealth,- 
They  are  more  sterik  in  the  itérata  of  primitive* 
sUte  (ur'4h&n'Schiefir)  which  ds' is  seen  in  thf^. 


Id4      POLITICAL  E8SAT  OV  THf  [boos  «« 

Cerro  de  Sao  Ignaeio,  servM  for  base  to  tke 
seccmdavy  formations. 

The  result  of  this  general  yiew  of  the 
metalliferous  depositories  (erzfUhrende  lagier- 
statte)  is  that  the  cordiUeras  of  Mexico  contais 
veius  in  a  great  variety  of  rocks,  and  that  those 
rocks  which  at  present  furnish  aliaost  the  whole 
silver  annually  exported  from  Vera  Cmz,  are 
the  primitive  slate,  the  grcmwakkef  and  the 
alpiMe  limC'^toHef  intersected  by  the  princifàl 
^m  of  Guanaxnato,  2#acatecas  and  Catorce^ 
Thus  it  is  in  a  primitive  slate  (ur^Uèon  sckiefer)  on* 
which  a  clayey  pc^phyry  containing  grenats 
reposes,  that  the  wealth  of  Patosi  in  the  kin^* 
dom  of  Buenos^^Ayres  is  contained.  On  th» 
other  hand,  in  Peru  the  mines  of  ^ualgayoc  cht 
Chota  and  that  of  Yaaricocha  or  Pasco  which 
ic^etbar  yield  aimually  double  ths  quantity  of  all 
the  German  mines,  are  found  in  an  a^fdime  limsh 
sUme.  The  more  we  study  the  geological 
eoDstitiition  of  the  globe  en  a  large  scale  tb» 
more  we  perceive  that  there  ia  scarcely  a  rock, 
which  has  not  in  certain  countries  been  fooad 
eminently  metalliferous.  The  wealth  of  the 
veins  ia  for  the  most  part  totally  independent 
q£  the  nature  of  the  beds  which  they  intersfct» 

We  observe  in  the  most  celebrated  minei^  of 
Ewope,  that  tlie  mining  ^>eratioBS  am  either 
diroeted  to  a  mukitade  of  small  veins  as  in  the 
fffim^tive  moiia|ai«s  of   Saxony»  or  ta  a  very 
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sntaU  niMiber  of  depoêitcries  of  minerals  of  an 
extraordioftry  power»  aa  at  Claosthal^  the  Harz^ 
aad  near  Sch^nnitz  m  Hungary:  The  cor- 
diUera»  of  Mexico  offer  freqt^at  eaiampliesi  of 
these  two  methods  of  operation  ;  but  the  dis- 
tricts of  Bubes  of  the  mort  constant  and  con« 
siderable  wealth,  GkMuoaxuato»  Zacatecas  and 
the  Real  del  Moi^  <icNltaitt  only  one  prm-' 
cip^  iFiein  eacb  (veta  madrt%  ^f  he  yein  called. 
halêèrUimer  spcék  of  wllîch  the  extent  is  two 
metres^  and  whi^h  hat»  been  tsaeed  for  a  kngtà 
of  6200  md;rest  is  spcdiseA  of  as  a  remarkable 
phraomenon  at  Freiberg.  The  veta  madre  of 
Gttanagpaato»  from  which  there  has  ftee»  es^ 
tiwited  dMffing  ^m  coasstfof  the  kusttM^  years 
awe  tlUlii'  stft  miHîoitt  of  marc»  of  stWer|»  is  éf 
thf  extent  of  frona  40  to  45  metiea§»  and  it  is. 
WjpoagfaH  fiiom  Santa.  Isabella  and  San  BmmrtQ 
Buena^Vista,  a  length  of  more  than  13760 
metres|^« 

In  the  OUi  Continent»  thc^  veins  of  Freihei|p; 
andr  GlaHs^id   which  interscict  numntians  ,of 
ffnmga  2LnA  ffrcmnmhke  are  yii^ble  in  tabte  Wde^ 
of  wkkdi  Use  eleVal»im  above?  Ht»  level  of  die 
sea  is  eniy  frovi;  SM  to<63Q  laetre»;^  and  this 

*  tft  feet.    Tratif. 
f  20,341  feet    Trans. 

I  From  131  to  HT  iêet.    l^hiaa 

I  41|065feet.    Thins. 

fttroir  IMS  1^^1869  Act.    Thms. 
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elevation  may  be  reg^arded  as  the  meM  iiei^ht 
of  the  mo9t  abundant  mines  in 'Germany.  But 
in  the  New  Continent  the  metallic  wealth  is 
deposited  by  nature  on  the  very  ridge  of 
the  rordillerasi  artd  sometimes  in  sitaatiens 
within  a  very  small  distance  from  the  limit  of 
perpeiual  snow.  The  most  celebrated  minés 
in  Mexico  are  at  absdute  heights  of  fmn  1800 
to  AOOO  meti*es^.  In  the  Andes  the  diittncts 
of  mines  of  Potosi,  Oraro,  Paz,  Paseo  and' 
Onalgayoo  are  in  regions  of  which  the  elevatiott 
surpasses  that  of  the  highest  summits  of 'tiie 
Pyrenees.  Near  the  small  town  of  Micui- 
pampa,  the  great  square  of  which  according  to 
my  qieaaurement  is  8618  metresf  above*  the 
level  of  the  sea,  a  mass  of  silver  mineral  knows 
by  the  name  of  Cerro  de  Gualp^^foc  abounds  with 
immeMe  wealth  at  an  absolute  height  of 
4100  inotres|. 

Wo  have  mentioned  in  another  place§  the 
advantage  which  ia  wwking  the  Mexican 
lainca^  is  derived  from  the  most  important  Teins 
being  in  a  middle  region  wliere  the  cliourie 
is  IH4  \m<avounible  to  agricuhnre  and  vegctap 
ti<«n.  The  large  town  of  Goanaxmlo  is  phced 
in  a  ravin«  the  bottom  of  which  is  somewhat 
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lower  thaii  t1ie  level  of  the  lakes  of  the  valley 
^  TemxJiiitlah.  We  are  ignorant  of  the 
absolute  heights  of  Zacatecas  and  the  Keal  de 
Catorce  ;  bat  ibes6  two  placé»  are  situated  on 
tablé  lands  seemingly  more  elevated  than  the 
levid  of  Guanaxuata  However  the  temperate 
clhàate  of  these  Mexican  towns,  which  are  gar* 

•  1  r 

roiAided  \i-ith  the  richest  "mines  in  the '^orld,  iC 
a  OMtrast  to  the  cold^  and  excieedingly  dis- 
agreeable cHmate  of  Micuipampa,  Pasco, 
HoancSuivefica  and  other  Peruvian  towhs^ 

When    in    a  district  of   small  extent,    f(^ 
instance,  in  that  of  Freibei^   in  Saxony^  vre 
compare  the  quantity  of  silver  annually  coined, 
with  the  great  nunibèr  of    mines  constantly 
woiiiedy  we  perceive  on  the  slightest  examination 
dut  Ais  produce  is  derived  from  a  very  small  part 
of  die  mining  operations,  and  that  nine  tenths 
of  the  mines  possess  almost  no  influence  on  the 
total    mass   of   minerals    extracted     from    the 
bowekof  the  earth.     In  the  same  manner  in 
Mexico  the  2,500,000  marcs*  of  silver  winch  are 
annually   sent  to  Europe   and   Asia,  from  die 
pfeHfs  of  Yera  Cruz  and  Acapulco,  are  die  ph>- 
doee'  of  a  very  small  number  of  mineff.     The 
three  districts  which  we  have  frequently  hâid 
occasmm  to  same,  Guanaxuato,  Zacatecas  Éoà 
CaCorre  supply  more  than  the  half  of  that  sifm« 

•  I,|MQ,T91  lb.  tnj.    Tramt. 
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The  Tem<tf  Guamxuato  alone»  yields  more  Hmd 
a  ^Dorth  part  -of  the  whc^e  silyer  of  M exiei  ani 
a  mctbparfe  of  the  produce  «f  all  Aaaeriea» 

la  the  general  view  ahready  presented  bjr  m, 
the  j^iQcipal  mines  are  confeoaded  with  thase 
from  which  a  very  small  qoantity  of  vaétiÊà  m 
extracted.  The  diqpnqportion  between  the^  ftwti 
classes  is  so  great  that  more  than  H  of  Ab 
Mexican  mines  belong  ti>  the  latter,  of  wUch 
the  total  j^roduce  dees  not  probably  mamnrnt 
to  the  sum  of  200,000  marcs^  In  8«sm9 
also  the  mines  which  sorroond  the  tow»  of 
Freiberg  ptadnce  annually  nearly  50,000  mnaea 
of  silver»  while  all  the  rest  of  the  JKrzjiiiiya 
does  not  yield  more  than  from  sev^i  to  eiglii 
thousand  marcs«  The  fc^wmg  is  the  ol^er 
in  which  the  richest  mines  of  New  flpaiM 
follow  one  aaotiier»  arranging  them  acooviing 
to  the  qjuanti^  of  money  actually  drawn  Si^m 
them: 


Guanaxuato^  in  the  Intendanry  of  the 


Catocce»  in  the  Intn^hmcy  of  San  Lma  PMnsii 
Zacatecast  in  the  Intendaney  of  the 


Seal  del  Monte,,  in  the  Intendancy  ^'f  Blaaica^ 
BolaBa^in&e  Intendaney  rf  Ga»dahTacm> 
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-  GuaiisMiey^  in  the  Intendaincy  of  Diifaiigdw 
Sombreret6,  in  the  Int^ndancy  et  ZacltecM. 
Tas€o,  in  the  Intendancy  of  Mexico. 
Bato|H)aS|  in  the  Iiitendancy  of  I>nraiigo. 
Zimapan^  m  the  lalîeDdaaiey  of  Mexica 
Freflflïilo,  in  tfeer  Infcendfl»r)r  tf  Zacateeas. 
Raiiftosy  in  the  Ifttendbncy  of  S«ji  Jjbos  PMosL 
JPanral^  in  the  Int^idaRcy  of  Dorango. 

W#  are  abaohil^y  in  trant  of  aoôstate  nan^ 
teirials  fyt  fradn;^  ihe  hiistory  of  the  minksigr 
operatim»  of  New  Spain.  It  appears  cwtain^ 
iksA.  of  aD  the  reim  those  of  T^co^  Znit9féqùê^ 
Tlatfrn^tOL  and  Factmea^  were  ftrit  iflwagfafe 
by  the  Spaniards.  Near  Tàseo^  to  the  west  of 
Tdmilot^ec,  ia  the  Ctrra  de  la  Càmpiûaui^ 
€ortez>  cut  »  level  acroÉlà  the  méaceons  daté 
whkh  fa  at  We  have  already  stixted  toveted  hrf 
d^ne  httie'^etone.  This  gaHety  tailed  e2  Mndvitf 
ikl  r^  waa  begun  qd  such  a  laf  ge  scale  that 
one  may  g«>  tèMugk  it  ew  horsdkaek  for  ai 
l^oigtb  of  more  dmn  90  metres*  ;  and  it  haa 
been  lately  finished  by  the  patriotic  tèài  oS  Do» 
Vicente  de  Aaavif  a  aoiner  of  Taeco^  who  njraa 
enabled  to  cut  the  principal  veia  at  the  dbtanpe 
of  590  metres»  hwm  the  mootik^  of  the  leteK; 
The  workii^  ei  the  minies  id  Zaicatecas  M« 
lowed  vmyi  dbsely  tirnse*  q£  Taiéo»  and  Pachiiet» 
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The  vein  of  San  Barnabe  was  begHn  in  the  year 
1548,  twelity-^ight  years  after  the  deathl)f  Mcm- 
teziima,  a  circumstance  which  most  appear  so 
much  the  morereniarkable,  as  the  town  Zacatecas 
is  d  IS -ant  in.  a  straight  line  more  than  100 
leagues  from  the  valley  of  Tenochtitlan.  It 
is  said  that'  the  silver  minerals  of  the  distiict 
of  Zacatecaai.  were  discovered  by  the  muleteers 
who  travelled  between  Mexico  and  Zacatecas. 
lathis  district  near  the  basaltic-hill  of  CubUete 
tiie  mine  of  San  Barnabe  exhibits  the  most 
antiant  mining  operations.  The  principal  vein 
of  Ghianaxuato  (la  veta  madre)  was  discovered 
somewhat  later,  on  digging  the  pits  of  MHkdo 
and  Raya$^  The  first  of  these  pits  was  b^rnn 
gn  the  15th»  and  the  second  on  the  16th  of  April 
in  the  year  1058.  The  mines  of  Comanjas  are 
nndoabtedly  -  still  more  antient  than  those  of 
Cpuanaxuatik  '  As  the  total  produce  of  the  mines 
of  Mexico  till  the  beginning  of  the  18th  century, 
has  .never  been  more  than  600,000  mapes  of 
gold  and  silver  a  year,  we  may  conclude  that 
in  the  ]6ih  centurv  thev  did  not  labour  with 
veiy  gr«at  %efivity  in  the  extraction  o£.tke 
min^rdk  •  The  veins  of  Tasco,  Tlapujaboa, 
Zuhfipeque«  Morau«  PacUuca,  and  Real  del 
Xlonte,  and  thuee  irif  Sombrerete^  Bolanos, 
Balfifnilas  and  Roî^urio  tukve  atforded  firom 
tiuH*  to  time  immense  weahh  ;  but  their  pro- 
duct^ has  U  t  u  lesi»  «nitvMnn  kkan  that  of  the 
mimK^  of  GuaiiaxuatOft  Zucateoas,  and  Calorce. 
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The  silver  extracted  in  '  the  ' 'S7*  dtstHcts  ^  af 
mines,  into  \vhichthekingclotii  of  *NèW"S^ain'îs 
divided,  is  deposited  in  tW'lf%ii)twc?îa?''2Vétt- 
5îirîe*, 'established  in  the  chief  '  ptorc^ô"  of  thie 
'  Inténdancies  ;  and  it  is  from  ffiy^f^^lceipfs  éf 
these  caxas'  realèà  tHal  'we  arè  ^B^jtîdffe  of 
the  quantity  of  silver  tuniished  by  "the 'different 
parts  of  the  coutiti*y.  The  fôllo\ving  '  î^ 'an 
account  of  the  receipts  of  11  Provinicial' Trea- 
suries. •  '....         '.    t 

..  •■  •>  '       •  •  •  •  * 

From  1785  to  1789,  there  wat  receW^l  in  the  Cams 
Reales  of  :      *  ^ 

"Mart?  of  Silver. 

Guanasuato  -  -  _  •  .**•:  j;V.  ;  2,4^9^000 
i$km  Zrfdi  Po^o^,(Catorce, Chs^cas,    San  LiMS  ^  ,  ; 

.  Potosi)  -  -  .  -  '.-,  .  1,515^Q(X) 
Zacatecas.  (Zacatecas,  Fresnillo,  SierraFd^TIoos)  1,205,(^ 
âfex&D     (Tasco,  Zacualpa,  Zultepequb)  '  IfueSj^ 

'DuMf^  (Chihuahua,  Parral^  QuanMiney,* 

'    Cosiguiriaclii)    :    -     .-        -,  022,060 

RùUttrio  (Boiario,  Q)saia,  .Copata,  AlaiQOs)  -p  608,000 
OwidtUaxara    (Hostotipaquillo,  Asientpsde 

"  Ybanri)  -        -        -        -        -         509,000 

PaAuea  (Seal  del  Monte,  Moran)  -  -  45^,000 
BoU^os  ••  -  •  -  -it"  .  /  864«,O0p 
8ominr€§$       •       -       .       .       -       ^^ '■■.-,,    d20$000 

.£JMwgMB    (Zinnpaa,  Doctor)        -       -        -       248,000 


Siim  for  five  yean,  9,730,000 


•  1 1 


Tltat  part  of  the  Mexican  mountains  which 
at  present .  contains  the  greatest  quantity  of 
silyer»   is.  contamed   between  the  parallels  of 
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21  and  34i  decrees.  The  celebrated  mines 
•f  Gotnaxiiato  are  only  distant  in  a  sdraight 
6ne  from  thoM  jof  8an  Ims  Potosi  30  leagues  : 
from  San  liuia  Potosi  to  Zacatecas  the  dijsstOAce 
is  84  leagaat;  from  Zacatecas  to  CatarM 
81f  and  frmn  Catorce  to  Duran^^o  74  lea^poes. 
It  is  remarkable  enough  thut  this  metaUiek 
wealth  of  Mea^ico  and  Peru,  should  be  placed 
at  an  almost  equal  distance  in  the  two  hemi- 
spheres from  the  equator. 

In  the  vast  extent  which  separates  the 
IMies  of  Potosi  and  la  Paz  from  those  of 
Mexico,  there  are  no  others,  which  throw  into 
ekienlaition  a  great  mass  of  the  precious  meta&y 
but  Pasco  and  Chota.  Advancing  frmn'  ^e 
CSjerro  de  Gualgayoc  northwards,  we  find  <mly 
éhe  gdà  washed  down  at  Cbpco^  tmd  in  j)|e 
province  of  Jùitîaqaîa»  and  tho  reoenti^  do- 
ooraved  silver  veins  of  V^ga  de  Supia.  It 
is  €he  same  wMh  the  CordHlera  of  Ihe  Anéek, 
as  with  all  the  mountains  of  ïlurope^  in  which 
metal3  are  very  unequally  dittrîbMA^d*  Tji^ 
ypofwce  of  Quito,  and  the  Eastern  pitt  «f 
Ûm  idngdom  of  New  Granada,  from  Ilia  flPAf 
(South  latitude,  to  the  T  of  North  laftitaOè j 
the  Istjumu  of  Panama^  and  the  mountains  of 
Guatimala,  contain  for  a  length  of  600  leagues, 
irast  extents  of  ground  in  which  no  vein  has 
Utherto  been  wrought  witii  any  degrM  éf 
auceess'    It  would  not,  however,  Be  accurate 
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to  advance  Ifiat  likese  comttries  wbnrh 
in  «  ^epree,  been  convulsed  with  Tolcanos  ate 
entirely  destitnte  of  gold  and  «ilver  ort. 
Nimerous  metalliferons  depositories  may  be 
<M!icëa!ed  by  the  M^per-position  of  strMa  of 
4b«ait,  amygdaloid^  porphyry  with  greenstone 
hwte,  and  oâier  rocks  comprcSiënded  by  geb« 
logiKts,  inider  the  '  general  name  of  trapp^ 
Jarmatian. 

liVfth  respect  to  the  Mexican  mines  m  par* 
ticnlar,  ffaey  may  be  considered  as  forming 
^g^  Sfr(nq>$  (JErz-n^iere)  which  are  almofift 
^  placed  eitiber  on  the  ridge  or  on  Ûie 
Western  aslope  of  the  Corrlillera  of  Anahnae. 
The  ^st  of  these  groups  is  the  most  connMera- 
ble  in  prodace;  it  inciiides  the  contiguous 
districts  of  Ctaanaxaato,  San  Lois  Fotosi, 
C%ai^casiC!atorcey  Zacatecas,  Asienftos  de  ¥bar« 
ra,  PresniHo,  and  Sombrerete.  ^JPhe  mines  si- 
tuated to  lihe  West  of  the  town  of  Durango» 
as  "Wen  as  tibose  of  the  province  ctf  CinalM.^ 
belong  to*  the  second;  for  the  mines  of  6ua* 
risamey,  Copala^  Cesàbt,  and  Rosario  are  near 
enough  to  one  another  to  be  classed  under 
aie  same  ^logical  division.  The  third  ^^rroup, 
aie  most  norfhem  of  New  Spain,  is  that 
<tf  ,PàrraL  which  comprehends  the  mines  of 
Chihuahua  and  Cosiguiriachi.  It  extends  from 
the  2T  io  the  29*»  of  latitude.  To  the  north- 
north-east  of  Mexico,  the  Real  del  Monte  or 
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Pachuca^  and  tho^e  of  Zimapan,  or  the  Doctor, 
may  ,be    stUed    ^he  fourth  sLad  ^fïh  gipufs. 
Bolaaoi».  (in, the  Intendapcy  of  GuadalaiOira) 
,T!9scOt  and  Oaxaca  are  the  central  pointa;  of 
'4he  $ixthj  seventh,  and  eighth  groupes  of  mims 
of  New  Spain.  Thi$  general  view  is  sufficient 
to  prore  that  ^is  kipgdom,.  Ijl^ie  ,the    anti^çt 
Continent,    contains  vast,  extents  pC    coumtry, 
apparently  almost    totally  destitute  of. .  m^^tal- 
Uferous  veins. . .  No  considiîrçJble,  ppe;*ati(Hi/  b» 
Joeéïf.  hitherto  çaâçried  on  ;  in  tUp  l9;tend^tHHes 
of  Puebla,  and  Vera  Cruz,  or  in  th^  plakis  <if 
secondary,  formation,  situated^  on  the  left  bapk 
of  the  Bio  del  Norte,  or  in*!K[ew  Mexico;   .  / 
.   The   following  table    indicates  not  there- 
lative  weàUhf  or  unequal   distribution    of  the 
metals  considered   in  a  geographical  point  of 
view,  but  the  qjiantity   of  jpioney  which  in  the 
present  state  of  the  mines,  is    extracted  from 
the  different  parts   of  the  ^  kingdom   of  \.New 
Spain.    We  have  classed  the  mines  according 
to  the  order    already  laid    down,    indicating 
the    name  of  the    chief  place   which  is  the 
central  point,  of  the  group,   and    the   surface 
of  the  country  in   which   the  different  works 
are  to  be  found.     Several  gproupes   are  natur 
rally  divided  into  districts  which  form  so.  n^n^ 
subdivisions  or  particular  systems. 
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PUcawh 

ch  n..v 

be 

i.'oiitiideced  an     | 

centra 

lpoi.,1. 

oft 

bese  8 

jcoup.. 

protluee 
or  each 


lit.  Group  CCenlral^ 
Group)  from21''0'f 
to  24°  10'  north  )at.>  1900 
and  from  102°  30'  U>  I 
105°  15' of  west  long.  J 
2nd.  Group  (Group  \ 
ofDurango  and  So- 1  r 

norol  fromSS'toS*"  \oonn  1 
*S'  of  north  lat-  andi^"^  < 
fifom  106°  30  to  109°  1  ^ 

50'  of  west  long.  ' 
3rd.  Group  (Group  '\ 
of  Chihuahua}    ftom  /  j- 

26°  50'  to  29°  10'  of  Ujog  \ 
north  lat.    and  from  1  j 

106"  is'  to  108°  50' )  *■ 

of  west  long.  "^ 

4th.    Group     (Group's 
of  la  BtKaina)  from/ 
20°  5' to   20'  15'  of  y  25      ( 
north  lat.  and  from  C  \ 

100°  45'  to  100°  52'  1 
of  west  long.  -' 

Sth.    Group     (Group  ■n 
ofZmapan)itttmiaf  I         ^ 
40'  togVSff  of  north  (  750j| 
lat.  and  from  100°  30'  ) 
■  toi02'0'ofwfestlong. 
6th.     Group    (Group  'N 
ofHia  GaSiciaJ  from  / 
SI"  5'  to  22°  30'  of  y 
north  lat.  and  from  I 
lOS'O'to  I06'30ofj 
west  iong, 
7th.    Grou*    ("Group  -.. 
o/7b«i>;froml8°10'  J 
to  19-  20'  of  north  f  ignn   } 
lat.  and  from  101°  SO- f  J 

to  102°  45"  of  west  \  "" 

long.  J 

«th  Groiy  (Groi^of 
OaxaeaJ  from  16°  40'\  , 

to  IS'O'of  northlat.  f  1400  i 
and  from  98°  i5'  tor  t 

99°  50'  of  west  long.  J 
VOL.        III. 


r  Guanaxuato  1 
.J  Catorce  > 
L      Zacatecas     J 


1^Q0,000 


Guarisamey    ' 


(Copala) 


Cosiquiriachi  ( 
I^al  ( 
Batopilas      ^ 


Real  del  Montel   ^a^nnrt 
(Pachuca)     i    121,000 


Zimapa 


1050 


r  Temascaltepsc  } 


Tasco 
Zacualpa 


Oaxaca 

Villalta 


>  260,000 
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Marcs  of  siWer 

Mean  Produce  of  the  Mines  of  New 
Spain,  including  the  Mines  of  the 

.  northern  part  of  New  Biscay,  and 
those  of  Oaxaca,  above  2,500,000 

We  shall  afterwards  compare  the  prodnt^e 
of  the  silver  mines  of  Mexico,  with  that  of  the 
different  mines  of  Europe.  It  will  suffice  in 
this  place  to  observe,  that  the  two  millions  aad 
a  half  of  marcs  of  silver  annually  exported 
from  Vera  Cruz,  are  equal  to  two  tkitih  of  tke 
silver  annually  extracted  from  the  whole  globe. 
The  eight  groups  into  which  we  have  divided 
the  mines  of  New  Spain,  occupy  a  surface  of 
12,000  square  leagues,  or  a  tenth  of  the  whole 
extent  of  the  kingdom.  When  we  look  «t 
the  immense  wealth  of  a  very  small  Huinbèr 
of  mines,  for  example,  the  mine  of  YalenciaiM, 
and  that  of  Rayas  at  Guanaxuato,  or  t&e 
principal  veins  (vetas  madrés)  of  CatorolSy 
Zacatecas,  and  Ileal  del  Monte,  we  easily  per- 
ceive that  more  than  1,400,000  ihàrtiâ  ttf 
silver  are  produced  in  an  extent  of  surfoce, 
not  equal  in  size  to  that  of  the  district  of  u^e 
mines  of  Freiberg. 

If  the  quantity  of  silver  annually  extracl- 
ed  from  the  mines  of  Mexico  is  ten  ttmHes 
greater  than  what  is  furnished  by  all  the 
mines  of  Europe,  on  the  other  hand,  gold  is 
not  much  more  abundant  in  New  Spaia  Àhian 
in,  Hungary  and  Transylvania.     The^  two  Ukrt; 
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countries  annually  throw  into  circulation  nearly 
5,200  marcs  ;  and  the  gold  delivered  into  the 
mint  of  Mexico,  only  amounts  in  ordinary  years 
to  7000  marcs.  We  may  reckon  that  in  times 
of  peace,  when  the  want  of  mercury  does  not 
impede  the  process  of  amalgamation,  the  annual 
produce  of  New  Spain  is. 

In  Silver f  22  millions  of  Piastres.'^ 
In  Gold,      1 

23 

The  Mexican  gold  is  for  the  most  part  ex- 
tracted from  alluvions  grounds,  by  means  of 
washing.  These  grounds  are  common  in  the 
province  of  Sonora,  which  as  we  have  already 
observed*,  may  be  considered  as  the  Choco  of 
North  America.  A  g^eat  deal  of  gold  has  been 
collected  among  the  sands,  with  which  the  bottom 
of  the  valley  of  the  Rio  Hiaqui,  to  the  east 
of  the  missions  of  Tarahumara,  are  covered. 
Farther  to  the  north  in  Pimeria  Alta,  under 
the  31*  of  latitude,  grains  of  native  gold  (pepitas) 
have  been  found  of  the  weight  of  from  five  to 
six  pounds.  In  these  desert  regions,  the  incur- 
sions of  the  savage  Indians,  the  excessive  price 
of  provisions,  and  the  want  of  the  necessary 
water  for  working,  are  all  great  obstacles  to 
the  extraction  of  gold. 

Another  part  of  the  Mexican  gold  is  ex»- 
tracted  from  the    veins,  which    intersect  the 

•  Vol;  ii.  p.  299. 
t-  2 
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mountains  of  primitive  rock.  The  veins  of 
native  gold  are  most  frequent  in  the  province 
of  Oaxaca,  either  in  gneiss  or  micaceoa^  slate 
{glimmer schiefer).  This  last  rock  is  particu- 
larly rich  in  gold,  in  the  celebrated  mines  of 
Rio  San  Antonio.  These  veins  of  which  the 
yangue  is  lacteous  quartz,  are  more  than  half 
a  metre  in  thicknessf,  but  their  richness  is 
very  unequal.  They  are  frequently  strangled^ 
and  the  extraction  of  gold  in  the  mines  of 
Oaxaca,  is  in  general  by  no  means  considera- 
ble. The  same  metal  is  to  be  found  either 
pure  or  mixed  vrith  silver  ore,  in  the  greatest 
number  of  veins  which  have  been  wrought  in 
Mexico;  and  there  is  scarcely  a  single  silver 
mine  which  does  not  also  contain  gold.  Na^ 
tive  gold  is  frequently  foimd  crystallized  in 
ocfa  hedra,  lamina,  or  in  a  reticulated  form, 
m  the  silver  minerals  of  the  mines  of  Vil- 
lalpando  and  Rayas  near  Guanaxuato,  in 
those  of  Sombrero  (intendancy  of  Valladolid), 
Guarisamey  to  the  west  of  Dur  an  go,  and  Mez- 
quital  in  the  province  of  Guadalaxara.  The 
gold  of  Mezquital  is  looked  upon  as  the  pu- 
rest, that  is  to  say,  as  being  least  alloyed  with 
silver,  iron,  and  copper.  The  principal  vein  in 
the  mine  of  Santa  Ciniz,  at  ^Villatpando,  which 
I  visited  in  the  month  of  September,  1803» 
is"  intersected  by  a  great  number  of  small  rotten 

*1.6foot.     Trans 


CHAP,  XI.]        KINGDOM   OF    NEW  SPAIN.        149 

veins,  (hilos  del  desposorio)  of  exceeding  rich- 
ness. The  '  argillaceous  slime  with  which  these 
small  veins  are  filled,  contains  so  great  a 
quantity  of  gold  disseminated  in  impalpable 
parcels,  that  the  miners  are  compelled  when 
they  leave  the  mine  nearly  in  a  state  of  naked- 
ness, to  bathe  themselves  in  large  vessels,  to 
prevent  any  of  the  auiûferous  clay  from  jbeing 
carried  off  by  them  on  their  bodies.  The 
silver  mineral  of  Villalpando  generally  con- 
tains only  two  ounces  of  gold  per  load,  {carga 
of  12  arrobas);  but  it  frequently  contains  even 
eight  or  ten  ounces  per  load,  or  I/o  ounces 
per  quintal.  It -may  be  of  use  to  mention  here 
that  at  the  Harz,  the  pyrites  of  Rammelsberg 
eontain  only  a  29  millionth  part  of  gold,  which 
is  however  extracted  with  profit^. 

The  District  of  the  mines  of  Guanaxuato, 
has  furnished  according  to  the  registers  of 
the  Provincial  Treasury|, 


Periods. 


From  1766  to  1775 
1776 — 1785 
1786 — 1795 
1796 — 1803 


In  88  years    -    - 


Marcs 

of 
Gold. 


9,0é4 
18,254 

7,376 
18,356 

43,080 


Marcs 

of 
Silver 

•  .j^— ^ 

3,422,414 
5,281,214 
5,609,356 
4,410,553 


18,723,537 


Gold  con^ 

tained  in 

the  silver. 

0.0026 
0.0024. 
0.0013 
0.  029 


0.0023  1 


*  Brongtnartf  Mineralope^  T.  ii.  p.  345. 
f  Estado  de  la  Tresorerta  principal  dc  Real  Hacienda  de 
GuaruunudOt  del  21  de  Novembre  de  1799,  (M.  S.) 
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I'he  result  of  this  table  is,  that  the  silver 
extracted  from  the  vein  of  Crnanaxuato, 
contains  from  one  to  three  thousand  parts  of  its 
weight  in  gold. 

Platina  is  erroneously  stated  to  be  found  in 
the  auriferous  sands    of  Sonora.     This    metal 
has  never  yet  been  discovered  to  the  north  c^ 
the  Isthmus  of  Panama,  on  the   Continent  of 
North  America.     Platina  in  grains  is  only  found 
in  two  places  of  the  known  world;  in  Ghoco 
one  of  the  provinces  of  the  kingdom  of  New 
Granada,  and  near   the   shores    of  the  South 
Sea,   in  the   province   of  Barbacoas,  between 
the  V  and  6**  of  north  latitude.     It  is  pecuUar 
to  alluvions  grounds  of  a  surface  of  600  square 
leagues,  the  extent  of  which  is  scarcely  equal  to 
two  of  the  departments  of  France.     The  Iakdo^ 
deraSf  which  at  present  yield  the  greatest  quan- 
tity of  platina,  are  those  of  Condoto,  Santa  Rita, 
or  Viroviro,  and  Santa  Lucia,  and  the  Ravin 
(quebrada)  of  Iro,  between  the  villages  of  Novita 
and  Taddo.     There   are    several   lavaderos  in 
Choco,  (for  instance,  those  of  the  districts  of 
San  Augustin,  and  Guaicama,)  where  no  trace 
of  platina  is  to  be  found.     The  price   of  this 
metal   in  grain  on  the  spot  is   eight   piastres, 
or  40  francs  the  pound,  while  at  Paris  it  is  gene- 
rally from   130  to  150  francs.     I  shall  examine 
in  another  place  the  quantity  of  platina,  which 
in  the  present  state  of  the  mines  of  Choco^  AvOQ^ 
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rica  can  famish  to  Europe.  It  is  also  an  abso* 
lately  false  assertion,  that  platina  has  ever  been 
foandnearCarthagena  or  Santa  Fe,at  the  Islands 
of  Porto  Rico  and  Barbadoes,  and  in  Pera*, 
although  their  different  situations  are  pointed  out 
in  the  most  esteemed  and  popular  works.  Per- 
}iàps  it  will  one  day  be  proved  by  chemical  ana- 
■  lysis,  that  platina  exists  in  several  silver  ores 
of  Mexico,  as  it  exists  in  the  folder z  (grey-cop- 
per) of  Guadalcanal  in  Spain. 

The  silver  supplied  by  the  veins  of  Mexico^ 
is  extracted  from  a  great  variety  of  minerals, 
which  from  the  nature  of  their  mixtm'e,  bear 
au  analogy  to  those  of  Saxony,  the  Harz,  and 
Hungftry.  The  traveller  must  not  expect  to 
find  a  complete  collection  of  these  ores,  in  the 
school  of  ipines  of  IVfexico.  The  mines  being 
9II  in  the  hands  of  individuals,  and  the  Mexican 
government  possessing  but  a  very  feeble  influence 
on  the  administration  of  the  mines,  it  was  not  in 

*  Hau^  Minéralogie^  T.  iii.  p.  S70.  In  a  memoii:  inserted 
in  the  Annales  de  Ciencias  Naturalesy  published  by  the  Abbe 
Canmilles,  we  read  that  platina  is  found  in  Ckopoy  (Choco) 
At  Barbados f  (Barbacoas)  and  at  Carthagena  a  sea  port,  a 
hundred  and  thirty  leagues  distant  from  the  gold  lavaderQS 
of  Taddo.  Yet  more  than  18  years  ago,  M.  Berthollet  com^ 
municated  a  very  accurate  account  of  the  places  where  pla- 
tina is  procured  (Annates  de  Chimie^  Juillet  1792)  I  brought 
to  Europe  a  pepita  of  platina  of  an  extraordinary  size.  It 
weighs  1088  x'o  g^^ûns  ;  and  its.  specific,  weight  is  according  to 
M.  TrftUe»,  18,9*7.  (Karsten,  Min.  TahUen,  1808,  p.  96.) 
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the  power  of  the  professors  to  collect  whatever 
had  any  relation  to  the  structure  of  veins,  beds, 
and  masses  of  ore.  At  Mexico  as  well  as  Madrid, 
the  public  collections  contain  the  i*arest  mine- 
rals of  Siberia  and  Scotland,  while  we  vainly 
seek  what  might  throw  light  on  the  minera- 
logical  geography  of  the  country.  We  must 
hope  that  the  cabinet  of  the  school  of  mine^ 
will  become  gradually  richer,  when  the  scholars 
of  this  fine  establishment  shall  be  sent  into 
the  most  distant  provinces  from  the  capital, 
and  have  proved  to  the  proprietors  of  mines 
how  much  it  is  for  their  interest,  that  the  means 
of  instiTiction  should  be  facilitated.  Without 
a  knowledge  of  the  localities  in  detail,  and 
without  a  deep  study  of  the  minerals  of  which 
the  mass  of  the  vein,  or  the  contents  of  the  heap; 
and  beds  are  composed,  all  the  changes  which 
may  be  proposed  for  the  improvement  of  the 
process  of  amalgamation,  will  turn  out  mere 
chimerical  projects. 

In  Peru,  the  greatest  part  of  the  silver  ex- 
tracted from  the  bowels  of  the  earth,  is  fur- 
nished by  the  pacosy  a  sort  of  ores  of  an  earthy 
appearance,  which  M.  Klaproth  was  so  good  as 
to  analyse  at  my  request*,  and  which  consist 
of  a  mixture  of  almost  imperceptible  parcels 
of  native  silver,  with  the  brown  oxyde  of  irqn. 

*  Klaproth,  Beitrage  %ur  chemiscken  Kcnntniss  der  Mineral 
^^Kbrper,  B.  iv.  J  4.' 
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In  Mexico  on  the  other  hand,  the  greatest  quan- 
tity of  silver  annually  brought  into  circulation, 
is  derived  from  those  ores  which  the  Saxon 
miner  calls  by  the  name  of  diirre  erze*  espe- 
cially from  sulfuret ted  silver,  (or  vitrons  ^Za^erz) 
from  arsenical  grey-copper  (fohlerz)  and  anti- 
mony y  (grau  or  schvarzgiltigerz)  from  muriated 
silver,  (homer z)froin prismatic  black  silver, (sprdd- 
glaserz),  and  from  red  silver  (rothgiltigez).  We 
do  not  name  native  silver  among*  these  ores, 
because  it  is  not  found  in  sufficient  abundance 
to  admit  of  any  very  considerable  part  of  the 
total  produce  of  the  mines  of  New  Spain  being* 
attributed  to  it. 

Sulfuretted  silver,  and  black.prismatic  silver, 
are  very  common  in  the  veinà  of  Kruanaxuato 
and  Zacatecas,  as  well  as  in  the  veta  Biscaina 
of  Real  del  Monte.  The  silver  extracted  from 
the  ore  of  Zacatecas,  exhibits  the  remarkable 
particularity  of  not  containing  gold.  The  richest 
fahlore  (Jahlerz)  is  that  of  Sierra  de  Pinos,  and 
the  mines  of  Ramos.  In  the  latter,  the  fahlerz  is 
accomptinied  with  glaserz,  with  pyritous  hepa- 
tic copper  (bunt  kupfererz),  sulfiiretted  zinc  and 
vitrons  coip^er(kupj€rglas,)  which  is  only  wrought 

*  See  the  very  instructive  work  of  M.  Daubuisson,  under 
the  title  of  Description  des  Mines  de  Freiberg.  I  have  followed 
in  the  course  of  this  chapter,  in  whatever  relates  to  the 
iirt  of  mining,  and  the  stratification  of  minerals,  the  termi- 
nology of  M.  M.  Brochant,  Daubuisson,  and  Brongniart. 
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for  the  extraction  of  the  silver,  without  apply- 
ing the  copper  to  any  me.  The  graugUtigerz 
or  grey  antimoniated  copper  described  by  M. 
Karsten,  is  found  at  Tasco,  and  in  the  mine  of 
Rayas,  south  east  from  Yalenciana.  The  mn- 
riated  silver  which  is  so  seldom  found  in  tiie 
veins  of  Europe,  is  very  abundant. in  the  mines 
of  Catorce,  Fresnillo,  and  the  Cerro  San  Pedro, 
near  the  town  of  San  Jjuis   Potosi.     That  of 

• 

Fresnillo  is  frequently  of  an  olive  green,  whidi 
passes  into  leek-green  (vert  poireau).  Superb 
«amples  of  this  colour  have  been  found  in  the 
mines  of  Yallorecas,  which  belong  to  the  dis- 
trict de  los  Alamos  in  the  intendancy  of  So- 
ttora*  Jn  the  veins  of  Catorce,  the  muriated 
silver  is  accompanied  with  molybdated  lead, 
(gelb4dei'erz)  and  phosphatedlead  (ffrimbleùerz). 
From  the  last  analysis  of  Mr.  Klaproth,  it  ap- 
pears that  the  muriated  silver  of  America,^  in 
a  pure  mixture  of  silver  and  muriatic  acid, 
while  the  Harnerz  of  Europe  contains  oxid 
of  iron,  alumine,  and  especially  a  little  sulphuric 
acid.     The   mineral  of  red  silver  constitutes  a 

*  The  Mineralogigts  at  present  distinguish  four  kinds  of 
muriated  silver,  the  common,  the  teri^ous,  the  conchoid,  and 
the  radiated.  The  two  last  species,  which  are  exceedingly 
beautiful,  have  been  described  by  M.  Karsten:  they  are 
among  the  minerals  brought  by  me  from  Peru.  Karsieny 
in  the  ^d[agazine  der  Berliner  GeseUschqft  l^aturfbrschenier 
Frawk^  9.  U  i  156.    KlaproA's  BeUr'dgt^  B.  iv.  §  10. 
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principal  part   of  the    wealth  of  Sombrerete, 
Cosala  and  Zolaga,  near  Villalta,  in  the  province 
of    Oaxaca.     From    this    mineral    more  than 
700,000  marcs  of  silver  have  been  extracted, 
in  the  famous  mine  of  la  Veta  Negra^  near  Som- 
brerete,  in  the  space  of  from  five  to  six  months* 
It  is  affirmed  that  the  mine  which  produced  this 
enormous  quantity  of  metal,  the  greatest  \^hich 
'  was  ever  yielded  by  any  vein  on  the  same  point 
of  its  rncLss^  was  not  thirty  metres  in  lengthf . 
The  true  mine  of  white  silver  (weissgiltig-erz) 
is  very  rare  in   Mexico.     Its  variety  greyish 
wkOef  very  rich  in  lead,  is  to  be  found  how* 
ever  in  the  intendancy  of  Sonora,  in  the  veins 
of  Cosala,  where  it  is   accompanied   with  ar- 
gentiferous   jfaletMf  red  silver,  brown   blende, 
quartz,  and  sulfated  barytes.  This  last  substance 
which  is  vei*y  uncommon  among  the  gangues 
of  Mexico,  is  to  be   also  found  at   the   Real 
del    Doctor,  near    Baranca    de    las    Tinajas, 
and  at    Soinbrerete,  particularly  in  the  mine 
caUed  Campechana.      Spar-fluor  has  been  only 
found  hitherto  in  the  veins  of  liomo  del  Two, 
near  Zimapan,  at  Bolaiios    and   GuaddlcaiT^^r^ 
near  Catorce.    It  is  constantly  of  a  grass  greia^L 
XX  violet  blue. 

In  SiHne  parts  of  New  Spain,  the  operations 
of  the  miner    are    directed   to  a  mi*ture   oi 

♦  See  Vol  i.  c.  vii. 
t  98  feet.    Trans. 
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oxide  of  brown  iron  and  native  silver,  disse- 
minated in  molecules  imperceptible  to  the  naked 
eye.  This  ochreous  mixture  which  they  caU 
paco  in  Pern,  and  of  which  wc  have  already 
had  occasion  to  speak,  is  the  object  of  consi- 
derable operations  at  the  mines  of  Aiigangueo, 
in  the  intendancy  of  Valladolid,  as  well  as  at 
Yxtepexi  in  the  province  of  Oaxaca.  The 
minerals  of  Angangueo,  known  by  the  name 
of  coloradosy  have  a  clayey  appearance.  Near 
the  surface,  the  oxidated  brown  iron  is  mixed 
with  native  silver,  with  sulfuretted  silver,  and 
black  prismatic  silver  (sprodgkiserz),  all  three 
in  a  state  of  decomposition.  At  great  depths' 
the  vein  of  Anganguep  contains  only  galena 
and  pyrites  of  iron,  possessing  but  a  small  quan- 
tity of  silver.  Hence  the  blackish  pacos  of  the 
mine  of  Am*ora  d'Yxtepexi,  which  must  not 
be  confounded  with  the  negrillos  of  Peru,  owe 
their  richness  rather  to  the  glaserz,  than  to 
the  imperceptible  filaments  of  native  ramular 
silver.  The  vein  is  very  unequal  in  its  produce, 
sometimes  sterile,  and  sometimes  abundant.  The 
colorados  of  Catorce,  particularly  those  of  the 
mine  of  Conception,  are  of  a  brick  red,  and 
mixed  with  muriate  of  silver.  In  general  it 
is  observed  both  in  Mexico  and  Peru,  that 
those  oxidated  masses  of  iron  which  contain 
silver,  are  peculiar  to  that  part  of  the  veins» 
nearest  to  the  surface  of  the  earth.     The  pacos 
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of  Peru  present  to  the  eyes  of  the  geologist, 
a  very  striking  analogy  with  the  earthy  masses 
called  by  the  miners  in  Europe  the  iron  hat 
of  the   veins,  (eiserne  huth). 

Native  Silver ,  which  is  much  less  abundant 
in  America,  than  is  generally  supposed,  has 
been  found  in  considerable  masses,  sometimes 
weighing  more  than  200  killogrammes^,  in 
the  seams  of  Batopilas  in  New  Biscay.  These 
mines,  which  are  not  very  briskly  wrought 
at  present,  are  among  the ,  most  northern  of 
New  Spain.  Nature  exhibits  the  same  mine- 
rals there,  that  are  found  in  the  vein  of 
Kongsberg  in  Noi'way.  Those  of  Batopilas 
contain  filiform  dendritic  and  silver,  which 
intersects  that  of  carbonated  lime.  Native 
silver  is  constantly  accompanied  by  gUiserz 
in  the  seams .  of  Mexico,  as  well  as  in  those  of 
the  momitains  of  Europe.  These  very  minei'als 
are  frequently  found  united  in  the  rich  mines 
of  Sombrerete,  Madrono,  Ramos,  Zacatecas,  Ha- 
pujaha  aiid  Sierra  de  Penos.  From  time  to  time 
small  branches,  or  cylindrical  filaments  of  native 
silver,  are  also  discovered  in  the  celebrated  veit^ 
of  Guanaxuato;  but  these  masses  have  nevei^ 
been  so  considerable  as  those  which  were  for- 
merly drawn  from  the  mine  del  Encino  near 
Pachuca  and  Tasco,    wheiie  native   silver    is 


/I 


*  4441b,   avoird. 
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sometimes  contained  in  folia  of  selenite.  At 
Sierra  <le  Pinos  near  Zacatecas,  this  last  metal 
is  constantly  accompanied  with  blue  radiated 
copper  (strahliffe  hupferlazur)  crystallized  in 
small  quadrilateral  prisms. 

A  great  part  of  the  silver  annually  produced 
in  Euix^pe,  is  derived  from  the  argentiferous 
sul/urettcd  lead  (silberhaltiger  hleiglanz)  which 
is  sometimes  found  in  the  veins  which  inter- 
sect primitive  and  transition  mountmngy  and 
sometimes  on  particular  l^eds  {erzfioze)  in 
ri>cks  of  secomdanf  formation.  In  the  king- 
dom of  New  Spain,  the  greatest  part  of  the 
veins  contain  very  little  argentiferous  galena; 
but  there  are  ver}~  few  mines  in  which  lead 
ore  is  a  particular  object  of  their  operations. 
Among  the  latter,  we  can  only  include  the 
mines  of  the  districts  of  Zimapan,  Pkrral,  and 
San  Nicholas  de  Croix.  I  observed  that  at 
Guanaxuato,  as  wél  as  several  other  mines  in 
Mexico^  and  every  where  in  Saxony,  the  gaknas 
contain  the  more  silver,  the  smaller  ther  «le 
in  thie  grain* 


^  We  WÊÊÊJ  ndrihio  a»  fPftkenas^ 
n  fiery  «nail  gWK»  thoo^  m  the  &«v  suae  of  Tji^pm» 
Bi  the  C<rr»  de  I»  Vc^pt^  b^oruiiz^  to  iLe  âisoict  of 
HiHtonpnqoiDo.  Tltf^  cal^Tuu  vhidi  soixieaxai»  pasm  iav 
a  cMMSf  âad  awfwwwV  ad^Tri^  had  rtlàêdoot^  h 

«Ui  «bnIi  ccfpery  pyrites»  aid 
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A  very  considerable  quantity  of  silver  is 
produced  from  the  smelting"  of  the  martial  py- 
rites (ffetneine  schwefelkiese)  of  which  New 
Spain  sometimes  exhibits  varieties  richer  than 
the  glaserz  its^f.  It  has  been  found  in  the 
Real  del  Monte^  on  tbe  vein  of  Biscaina, 
near  the  pit-  of  San  Pedro,  the  quintal  of 
which  contained  even  so  much  as  three 
marcs  of  silver.  At  Sombrerete,  the  great 
abundance  of  pyrites  disseminated  in  the  mine 
of  red  silver,  is  a  great  obstacle  to  the  pro- 
cess of  amalgamation. 

Wç  have  described  the  minerals  which  pro- 
dace  the  Mexican  silver,  and  it  remains  for  us  to 
examine  into  the  mean  riches  of  these  minerals, 
considering  them  as  aU  mixed  together.  It 
is  a  very  common  prejudice  in  Europe,  that 
great  masses  of  native  silver  are  extremely 
common  in  tlLëjàco  and  Peru,  and  that  in 
gpeneraly  the  mines  of  mineralised  silv^,  des- 
tmed  to  amalgamation,  or  smelting,  contain 
iMire  oimcës,  or  more,  marcs  of  silver,  to 
die  qpnntal,  than  themeo^e  minerals  of  Sax- 
OKj  and  HtDmgary.  Full  of  Ûà»  prejudice,  1 
WIS  doubly  surprised  on  my  arrival  in  the 
Ckffdillens  to  find  that  the  number  of  poor 
mmeg  greatly  surpasses  those  of  the  Boines  to 
which  in  Europe  we  give  the  name  of  rich. 
An  Soropean  traveller  who  visits  the  famous 
mkie  €i  YaleMnma  in  Mexico  after  examining 
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the  metalliferous  vehis  of  Clausthal,  Freiberg, 
and  Schemnitz,  can  scarcely  conceive  how  a 
vein  whicli,    for   a   great  part    of  its    extent 
contains  sulfiirettecl  silver,  disseminated  in  the 
gangue  in  ahnost  imperceptible  particles,  can 
regfiilarly   supply   thirty  thousand  marcs,    per 
month,  a  quantity  of  silver  equal  to  the  half 
of    what    is    annually    furnished    by    all    the 
mines  of  Saxony.      It  is  no  doubt  true  that 
blocks  of  native  silver  {papas  de  plata)  of  an 
enormous   weight,    have   been  extracted  from 
the  mines  of  Bato])ilas  in  Mexico  and  Guan- 
tahajo  in   Peru;     but  when   we    study   atten- 
tively  the   history   of   the  principal   mines  of 
Europe,  we  find  that  the  veins  of  Kongsberg 
in   Norway,   Schneebcarg  in   Saxony,  and  the 
famous  mass  of  minerals  of  Schlangenberg  in 
Siberia,    have   produced   nmch  more   confidde- 
rable  quantities.     We   arc  not  in   general  to 
judge  from  the  size  of  the  blocks,  of  the  wealth 
of  the  mines   of  diffei*ent   countries.      France 
does  not  altogether  produce   more  than  8000 
marcs  of  silver  aimuallv  ;     and  vet  there  are 
veins  in  that  country  (those  of  Sainie  Marie  mmx 
Mimes)  from  which  unshapen  masses  of  native 
silver  liave  been  extracted,  of  the  weight  of  âO 
kilogrammes^. 

It  appears  that  at  the  formation  of  Teins 
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in  erei7  climate^  the  distribution  of  silv« 
has  been  very  unequal;  sometimes  ciwaceu- 
trated  in  one  point,  and  at  other  times  di^ 
seminated  in  the  gangWf  and  allied  with 
other  metals.  Sometimes  in  the  midst  of  the 
poorest  minerals  we  find  very  considerable 
masses  of  native  silver;  a  phenomenon  which 
appears  to  depend  on  a  particnlar  opei'ation  of 
chemical  afli^ities,  with  the  mode  of  actioiA^ 
and  laws  of  which  we  are  completely  ignorant. 
The  silver  in  ^ace  of  being*  concealed  in  ga^ 
lense,  or  in  pyrites  in  a  small  degree  argen- 
tiferous, or  of  being  distributed  throughout  all 
the  mags  of  the  vem  over  a  great  extent,  is 
collected  into  a  single  mass.  In  that  case 
the  riches  of  a  point  may  be  considered 
as  thé  principal  cause  of  the  poverty  of  the 
neighbouring  minerals;  and  hence  we  may 
conceive  why  the  richest  parts  of  a  vein  are 
found  separated  from  one  another  by  portions 
of  gangue  idmost  altogether  destitute  of  me- 
tals. In  Mexico,  as  well  as  in  Hungary,  large 
masses  of  native  silver  and  glaserZy  appear  only 
in  a  rensfbrm  ^a|ie  (par  rogwms  ;)  the  eom«> 
posed  rock^  exhibit  the  same  phenomena  as 
the  masses  of  veins.  When  we  examine  with 
care  the  structure  of  granites,  syenites,  and 
psrj^yries,  we  discover  the  effects  of  a  par« 
ticular  attraction  in  the  chrystals  of  Mica, 
ami^bole  and  feispajr,  of  which  a  graat  num- 
voi-  III.  ai 
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ber  are  accumulated  in  one  point,  while 
the  neighbouring  parts  are  almost  entirely 
destitute. 

Although  the  New  Continent,  however,  has 
not  hitherto  exhibited  native  silver  in  such 
considerable  blocks  as  the  Old,  this  metal  is 
found  more  abundantly  in  a  state  of  perfect 
pmdty  in  Peru  and  Mexico,  than  in  any  other 
quarter  of  the  globe.  In  laying  down  this 
opinion,  I  am  not  considering  the  native  silver 
which  appeai-s  in  the  form  of  lamellœ,  branches, 
or  cylindrical  filaments  in  the  mines  of  Guan- 
tahajo,  Potosi,  and  Gualgayoc,  or  in  Bato- 
pilas,  Zacatecas,  and  Ramos.  I  found  my 
opinion  rather  on  the  enormous  abundance  of 
minerals  called  pacos  and  colùrados,  in  which 
silver  is  not  mineralized,  but  disseminated  in 
such  small  particles,  that  they  can  only  be 
perceived    by  means  of  a  microscope. 

The  result  of  the  investigations  made  by 
Don  Fausto  d'EUiuyar,  the  director  general 
of  the  mines  of  Mexico,  and  by  several 
membei*s  of  the  superior  council  of  mines, 
is,  that  in  uniting  together  all  the  silver 
minerals  annually  extracted,  it  would  be  found 
from  the  mixture,  that  their  niean  riches  i» 
from  OJÙOIS  to  0.002Ô  of  silver,  that  is  to  say 
in  the  common  language  of  miners,  that 
a  quintal  of  are  (of  one  hundred^  pounds,  or 
16>Q00 .  ounces)    contains  from  .  three   to  four 
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ounces  of  silver.  This  important  result  is 
confirmed  by  the  testimony  of  an  inhabitant 
of  Zaeatecasy  who  had  the  direction,  of  con- 
siderable metallic  operational  in  several  dis- 
tricts of  mines  of  New  Spain,  and  who  has 
lately  published  a  very  interesting  work,  on 
the  American  amalgamation.  M.  Garces*, 
whom  we  have  already  had  occasion  to  quote, 
expressly  sajs,  "  that  the  great  mass  of 
"  Mexican  minerals  is  so  poor>  that  the  thyee 
**  millions  of  marcs  of  silver  annually  produced 
^*  by  the  kingdom  in  good  years,  are  extracted 
**  fix)m  ten  millions  of  quintals  of  mineral, 
"  partly  smelted,  and  partly  amalgamated/* 
According:*  to  these  numbers,  the  mean  riches 
would  only  amount  to  21  ounces  per  quintal, 
a  result  which  differs  very  much  from  the 
assertion  of  a  traveller,  very  estimable  in 
otlier  respectsf ,  who  relates  that  the  veins 
of  New  Spain  are  of  such  extraordinary  wealth, 
that  the  natives  never  think  of  working  them 
when  the  minerals  contain  less  than  a  third 
of  their  weight  in  silver,  or  seventy  marcs 
per  quintal.       As   the    most    erroneous    ideas 

♦  Niuna  Theorica  del  beneficio  de  los  metales,  por  Don  • 
Joseph   Garces  y   Eguia,   Perito   Jkcukativo   de   minas  y 
priroario  de  bénéficias  de  lamineria  de  Zacatecas  (Mexico, 
1802,)  p.  121  &125. 

t  The  Jesiiît  Och   (Murrs  Nachrichten  mm  Spanisçhen 
America^  t.  i.  p.  236.) 

M  t 
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have  been  spread  through  Europe  respecting 
the  contents  of  the  minerals  of  America,  I 
shall  proceed  to  give  a  more  minute  descrip- 
tion of  the  districts  of  mines  of  Guanamato, 
Tasco,  and  Pachuca,  which  I  had  occasion 
to  \mt. 

At  Guanaxuato,  the  mine  of  the  count  de 
la  Yalenciana  produced  between  the  1st  Ja- 
nuary,  1787,  and  the  11th  June,  1791,  Ae 
îSum  of  1,737,052  marcs  of  silver,  which  were 
extracted  from  84,368  montones  of  minerals. 
In  the  table^  containing  the  general  irtate  of  ^ 
the  mine,  a  motUan  is  estimated  at  32  quin- 
tals, or  at  9iiv  carffos}  from  whence  it  foUows 
that  the  mean  riches  of  the  minerals,  wis, 
twenty  years  i^o  ôtx>  ounces  of  silver  per  ' 
quintal.     Applying  the  same  calculation  to  the 

*  Estùdo  de  la  mina  Valenctaruij  remitido  por  mano  id 
ExceUentiss.  Senor  virey  de  Nueva  Espana  al  Secretaria 
de  Estado  Don  Antonio  Valdes.  f Manuscript)  I  htife 
fofiowed  the  numbers  contained  in  the  talde  diawm  if 
by.  Don  Joiseph  Quixano,  the  admioistrator  of  ValeBçiaaa. 
A  monton  (a  heap  ot  minerak  reduced  to  powder)  is 
reckoned  at  35  quintals  at  Guanaxuato;  at  thirty  at 
the  !ReaI  del  Monte,  Pachuca,  Zultepeque,  and  TidOO; 
at  Zacatecas  and  Sombrerete,  at  20  ;  at  FresniUo  at  1^; 
and  at  15  qmntals  at  Bolanos.  The  carga  is  generallj 
estimated  at  GttHnàxuato at  14  arrobas;  so  that  10  Qirgas' 
amount  there  to  i^menion  {Garces,  p>  92.)  Asthewedtb 
of  the  ore  is  determined  from  the  contents  -of  the  montant 
thfif  elkact  knowledge  of  the  measure  is  of  gresrt  import* 
nnce  in  metallurgical  calculations.  * 
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produce  of  the  single  year  1791,  we  shall 
find  9^(T  ounces  per  qumtal.  At  this  period, 
when  the  mine  was  in  the  most  floorisbing 
<2ondition9  in  the  total  mass  of  minerals  there 
were: 

Mar.  0«ê. 

rSn  of  rich   minerais    (jpohSUos    and  Xaiones^) 

containing  per  quintal    -    .     ......    22  3 

i4l^  of  rich  minerals  (apdhnUado)     .    -    -    .      9  3 

|4S«  of  rich  minerals   (hhnco  hueno)  •    -    .    .      3  1 
ili^    of    poor  minerab  (granzoê^  tterroi  ordma" 

rias,  tfc.) -  • 

Thé  quantity  of  rich  minerals,  was  con** 
sequently  to  that  of  the  poor  minerais,  nearly  in 
the  proportion  of  3  to  14.  The  minerats  which 
only  contained  3  ounces  per  quintal^  supplied 
in  1791  (we  are  always  speaking  of  the 
mine  of  Talenciana  alone)  more  than  20,0Q00 
marcs  of  siWer,  while  there  was  a  rafficient 
quantity  of  rich  minerals,  to  yidd  a  prod\ice 
of  more  than  400,000  marcs.  At  present,  the 
metm  wealth  of  the  whole  vein  of  Gnanaimato 
niay  bë  estimated  at  4  ounces  of  silver,  per 
quintal  of  minerals.  The  South  West  part 
of  the  vein,  which  intersects  the  mine  of 
Rayas,  yields,  however  minerals^  of  wIuçH  thç 
cawtënù  generally  amount  to  more  than  3 
iftarcs. 

In  the  diflftrict  of  the  mines  of   Pachùca> 
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they   divide    the    produce     of    the    seam     of 
Biscaina^  into  three  classes,  of  which  the  riches 
varied   in    1803,    fi'om    4    to    20    marcs    per 
manton  of  30  qaintals.    The  minerals  of  the  first 
class  which  are  the  richest,  contain  from  1 8  to  20; 
and  those  of  the  second  class  from  seven  to  ten 
marcs.  The  poorest  mines,  which  form  the  third 
class  are  only  computed  at  four  marcs  of  silver  per 
monton.  The  result  is  that  the  good  contains  from 
^h  to  5^;     the   middling,    from   ItV  to  2Ai 
and  the. fvoTit  about   l^V  ounces  of  silver  per 
quintal. 

In  the  district  of  mines  of  Tasco,  the  mi- 
nerals of  Tehuilotepec  contain  in  a  tarea  of 
four  montones  or  100  quintals,  2Ô  marcs  of 
silver;  those  of  Guautla  yield  4d;  their  mean 
wealth  is  consequently  from  2  to  St^  ounces 
of  silver  per  quintal  of  minerals. 

It  is  not  then,  as  has  been  too  long  be- 
lieved, from  the  intrinsic  wealth  of  the  mine- 
rals, but  rather  from  the  great  abundance  in 
vrhich  they  are  to  be  found  in  the  bowels  of 
the  earth,  and  the  facility  with  which  they 
can  be  wrought,  that  the  mines  of  America 
are  to  be  distinguished  from  those  of  Europe*. 

*  Tlie  sflver  ore  of  Peru  does  not  in  general  ^ep^edi 
to  be  richer  than  that  of  Mexico  :  The  cordents  is  esd- 
inated  not  by  die  montons  but  by  the  caxon  (chest) 
n^di  contains  24  cargas,  reckoning  each  carga  at  ten 
mmioM  w  S|  quintals.  At  Poiasi,  the  mean  nsâJth  o^ 
the  minerals  is  ,\^;  in  the  mines  of  Pasco,  l/^  ounces 
per  quintaL 
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The  three  districts  of  mines  which  we  have 
just  alladed  to,  famish  alone,  more  than  a 
million  of  marcs  of  silver,  and  from  the  whole 
of  these  data  we  cannot  entertain  a  doubt  that 
the  mean  contents  of  the  Mexican  minerak> 
do  not  amount,  as  \(^e  have  already  stated,  to 
more  than  from  three  to  four  ounces  of  silver, 
per  quintal.  Hence  these  minerals,  though 
somewhat  richer  than  those  of  Freiberg,  con- 
tain much  less  silver  than  the  minerals  of  An- 
naberg,  Johann-Georgenstadt,  Marienberg,  and 
other  districts  of  the  Ohergehirge  in  Saxony. 
Prom  1789  to  1799,  there  have  been  extracted 
comnmnihus  annis  from  the  seams  of  the  dis- 
trict of  Freiberg,  156,752  quintals,  which  have 
yielded  48,952  marcs  of  silver;  so  that  the 
mean  contents  were  2K  ounces  per  quintal  of 
minerals.  But  in  the  mines  of  the  Ohergehirge 
the  mean  riches,  Jbave  amounted  to  ten,  and 
at  very  fortunate  periods  even  to  fifteen  ounces 
per  quintal. 

We  have  taken  a  general  view  of  the 
rockil  '  in  which  the  principal  mines  of  New 
Spain  are  to  be  found;  we  have  examined 
on  what  points,  in  what  latitudes,  and  at 
what  elevations  above  the  level  of  the  sea, 
nature  has  collected  the  greatest  quantity  of 
metallick  wealth;  and  we  have  indicated  the 
minerals  which  furnish  the  inmiense  quantity 
of  silver  whicK  annually  flows  from  the  one 
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continent  to  the  other.  It  remains  for  un  to 
afford  some  details  relative  to  the  most  con- 
siderable mining  operations.  We  shall  con- 
fine ourselves  to  three  of  those  grompèê  of 
mines  which  we  have  already  described,  to 
the  central  gto^\e,  and  those  of  Tasco  and 
Biscaina.  Iho'^  who  know  the  state  of 
mining  in  Fnrope  will  be  struck  with  the 
contrast  between  the  great  mines  of  MeiEico, 
for  example,  those  of  Yalenciana,  Rayas, 
and  Tereros,  and  the  mines  which  are  con- 
sidered as  very  rich  in  Saxony,  the  Harz, 
and  Hungary.  Could  the  latter  be  transported 
to  the  midst  of  the  great  works  of  Guanax- 
uato,  Catorce,  or  the  Real  del  Monte^  their 
wealth,  and  the  quantity  of  their .  produce, 
would  appear  as  insignificant  to  the  inhabit- 
ants of  America,  as  the  height  of  the  Py- 
renees compared  with   the  Cordilleras. 

The  Central  grmtp  of  the  mines 'of  New 
Spain,  a  portion  of  ground  abounding  more  in 
silver  than  any  other  known  on  the  globe,  is 
situated  in  the  same  parallel  with  Bengal, 
under  a  latitude  where  the  equinoctial  is  con- 
founded with^the  temperate  zone.  This  g^roup 
comprehends  the  three  districts  of  the  mÛEies 
of  Gruanaxuato,  Catorce,  and  Zacatecas,  the 
first  of  which  possesses  an  extent  of  diiO,  the 
second  of  750,  and  the  third  of  730  square 
leagues,  cakmlating  the  surfietces  from  the  po- 
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8ition  af  the  insulated  mines  (realitos)  at  the 
greatest  distance  from  the  chief  place  of  the 
district. 

The  district  of  GvianaxuatOj  the  most 
southern  of  this  group,  is  as  remarkable  for 
its  natural  wealth  a^  for  the  gigantic  labours 
of  man  in  the  bowels  of  the  mountains.  To 
form  a  more  exact  idea  of  the  position  of 
these  mines,  we  invite  the  reader  to  call  to 
mind  what  we  have  already  stated  ^  in  the 
particular  description  of  the  provinces,  and 
to  cast  his  eyes  over  the  physical  section  of 
^e  central  table  land,  in  the  atlas  to  this 
work. 

In  the  centre  of  the  intendancy  of  Goanaxuato 
on  Idle  ridge  of  the  cordillera  of  Anahuac, 
rises  a  group  of  porphyritic  summits  known 
by  the  name  ^  of  the  Sierra  de  Santa  Kosa. 
This  group  of  mountains  partly  arid,  and  partly 
covi^red  with  strawberry-trees,  and  evergreen 
<»aks,  is  surrounded  with  fertile  and  well  culti* 
vateid  fields.  To  the  ncurth  of  the  Sierra^  the 
Lianas  of  San  Felipe,  extend  as  far  as  the  eym 


^  Vol.  ii.  p.  204*.  I  have  dravm  up  a  geograpbicil  map 
of  iIm  eBfinons  x>f  the  tovm  of  Guanaxuato»  which  will 
appear  in  the  historical  accouat  of  my  traveb  in  the 
Equinoctial  Regioi^  of  America.  This  map  is  partly  taken 
Acm  the  perpendicular  bases  measured  barometrically.  See 
Vd.  i.  Introduction,  p.  ipii,  and  my  B^amU  d^Mseroa- 
Hans  Asht^nom^pm^  VoL  i.  p.  S72. 
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can  reach;    and  to  the    South,    the  plains  of 
Irapuato  and  Salamanca,  exhibit  the  delightful 
spectacle  of  a  rich  and  populous  country.     The 
Cierro  de  los  LlanitoSf  and  the  Puerto  de  Santa 
Rosttf  are  the  most   elevated   summits   of  this 
group  of  mountains.     Their  absolute  height  is 
from  2,800  to  2,900  metres  *,  but  as  the  neigh- 
bouring plains  which  are  part  of    the   great 
central  table  land  of  Mexico,  are  more  than 
1800    metres  f    above  the    level  of  the    sea, 
these  porphyritic    summits  appear  but   as  in- 
considerable hills    to  the  eyes    of  a  traveller 
accustomed  to  the  striking  appearance  of  the 
Cordilleras.     The  famous  vein  of  Guanaxuato, 
which  has  alone,  since  the  end  of  the  sixteenth 
century,    produced   a  mass'  of  silver  equal  to 
fourteen  hundred  millions    of  francs  J,    crosses 
the  southern  slope  of  the  SieiTa  de  Santa  Rosa. 
In  going    from    Salamanca  to  Burras  and 
Temascntio,  we  perceive  a  chain  of  mountains, 
bounding  the  plains   which  stretch    from   the 
South-east   to   the  North-west.     The   crest  of 
the  vein  follows    this   direction.     At  the  foot 
of    the    Sierra,     after    passing    the    farm    of 
Xalapita,   we   discover  a   narrow    ravin    dan- 
gerous   to  pass,    at  the  period    of  the   great 

♦From 8985  to  9S1S  feet.  Trans. 
t  5904  feet:  Trans. 
t£57,754ffi20  8terl.  Trans. 
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swelb  called  the  Canada  de  Marfil,  which 
leads  to  the  town  of  Guanaxuato.  The  popu- 
lation of  that  town,  as  we  have,  already  ob- 
served, is  more  than  70,000  souls.  One  is 
astonished  to  see  in  this  wild  spot,  large  and 
beautiful  edifices  in  the  midst  of  miserable 
Indian  huts.  The  house  of  Colonel  Don 
Diego  Rul,  who  is  one  of  the  proprietors  of 
the  mine  of  Valeneiana,  would  be  an  ornament 
to  the  finest  streets  of  Paris  and  Naples.  It 
is  fronted  with  columns  of  the  Ionic  order, 
and  the  architecture  is  simple  and  remarkable 
for  great  purity  of  style.  The  erection  of 
this  edifice,  which  is  almost  uninhabited,  cost 
more  than  800,000  francs  *,  a  considerable  sum 
in  a  country  where  the  price  of  labour  and 
materials  are  very    moderate. 

The  name  of  Guanaxuato  is  scarcely  known  in 
Europe  ;  and  yet  the  riches  of  the  mines  of  this 
district  is  much  superior  to  that  of  the  metaïlife-^ 
rous  depository  of  Votosu  The  latter  was  dis- 
covered in  1545  by  Diego  Hualca  an  Indian, 
and  has  produced  according  to  information  * 

*  j^33,000,  Sterl.  Trans. 
f  Extractjrom  a  hook  of  accounts  of  the  Roi/al  Treasury 
qfPotosif  made  on  the  spot^  hy  Mr.  Frederic  Mothes  (Ra%on 
de  los  reales  derechos  que  se  han  cobrado  en  las  caxas  reales^ 
de  laplata  que  ha  producido  el  Cerro  de  Potosi).  This  ma- 
nuscript memoir  in  my  possession  gives  the  produce  of 
Potosi  every  year  from  1558  to  1789.  The  treasury  books 
contain  no  information  relative  to  the  years  anterior  to 
1556,  although  two  miners  of  Porco,  Juan  de  ViUaroel  and 
Di^o  Centeno,  began  to  work  this  vein  in  the  year  lôéè. 
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never  yet  made  public,  in  the  space  of  two 
hundred  and  thirty-three  years,  788,259,512 
double  piastres,  which,  reckoning  eight  piastres 
and  a  half  to  the  marc,  gives  the  sum  of 
92,736,294  marcs  of  silver*,  viz. 

Pia^tret.  Marcs  of  silTer. 

From  1556  to  1578—  49,011,285  or  5.r66,0SS' 
157»to  1736—611,399,451  —  7l  ,929,347 
1737  to  1789—127,847,776—  15,040,914 


788,259,512        92,736,^94 

During  these  three  periods  then  there  has 
been  extoacted  from  the  Cerro  de  Potosi  an- 
nually at  an  average 

Marcs  of  silver.  Piastres. 

From  155610  1578  —  262, 092t  or2,227,782 
1579  to  J  736  —  458,148 1  —  3,994,268 
1737  to  1789  —  289,248  §  —  2,458,606 

The  produce  <^  the  vein  of  Guanaxuato,  how- 
ever, is  almost  the  double  of  that  of  the  Cerro 
de  Potosi.  There  is  actually  drawn  from 
this  vein^  for  it  alone  famishes  all  the  silver  of 
the  mmes  of  the  district  of  Guanaxuato,  in 
average  years  from  jfire  to  six  hundred  thousand 
marcs  of  silver,  and  from  fifteen  to  sixteen 
J/Lundred  marcs  of  gold. 

*  60,864,359  lb.  Troy.  Tram. 
t  172,0151b.  Troy.  Tram. 
X  300,5241b.  Troy.   Tram. 
i  189,837  lb«  Troy.  Trant. 
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Gold  Produce  of  the  District  of  Mines  of  Gii»- 
iiaxuato. 
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iDtlbyAmalgB- 
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3 

9 
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4 
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0 

0 
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4 

10 

IT68 

0 

0 

O 
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n 

0 
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0 

0 
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0 
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6 

8 
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0 

0 
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3 

S 
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0 

3 
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2 

2 
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3 

S 
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4 

0 
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0 
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1985 

5 

9 
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4- 

8 
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7 

0 
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4 

O 
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4 

4 
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6 

3 
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3 

3 

ms 
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6 

8 
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6 

3 
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2 

:i 
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5 
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0 

0 
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^ 

1 
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30VJ0 

2 

6 
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0 

1 
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■2 

10 
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7 

8 
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32887 

S 

4 
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0 

7 

1784 

233'i2 

4 

10 

25194. 

3 

.1 

1785 
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Ï 

4 

20012 

0 

5 

1786 

25417 

0 

5 

12275 

5 

4 

1787 

21820 
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2 

13124 

5 

4 

1783 

13160 

7 

4 

10374 

d 

1789 

16451 

5 

4 

16927 

0 

10 
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21219 

2 

2 

13135 

4 

9 
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6 

7 
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5 
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1792 
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3 

i 

8434 

5 

0 
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28257 

2 

10 
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1 

4 
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1 

0 
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2 

1 
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1 

0 

24441 

5 

7 

n^6 

43538 

S 

6 

10505 

7 

7 

1797 
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0 

O 
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6 

3 
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.92074 

6 

9 
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7 

5 
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1 

4 
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6 

7 
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2 

4 
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6 

9 
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8 
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j 

€ 
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0 

4 
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I 

<1 

1803 

^9772 

I 

1 
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1 
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SUver  Produce   of  the    Dirtrict  of  Mines    of 
Guanaxuato. 


b  liver  ('Xi>» 
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5 
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1 

0 

0 
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2 
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0 
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0 
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I  have  specified  in  these  tables  year  after 
year,  the  gold  and  silver  extracted  from  the 
mines  of  Guanaxuato  from  1766  to  1803;  and 
I  have  distinguished  the  metals  procured  from 
the  minerals  by  means  of  amalgamation,  from 
those  obtained  by  smelting.  A  marc  pf  gold 
contains  50  casteUanoSf  which  are  equal  to 
400  tqminesy.  or  4800  granos.  The  result  of 
these  tables,  which  are  framed  from  ofiicial 
papers*,  is  that  the  district  of  mines  of  Guanax^ 
ùato  has  produced  in  38  years  gold  and  silver  to 
the  value  of  165  millions  of  piastres  t  and 
that  from  1786  to  1803,  the  annual  avei-age 
produce  has  been  556,000  marcs  of  silver  \ 
equal  to  4,727,000  piastres.  All  the  veins  of 
Hungary  and  Transylvanist  together,  only 
yield  85,000  marcs  of  silver  §. 

Taking  four  averages  of  years,  of  which 
three  are  of  five  and  one  of  eight  years,  we 
«hall  have  the  following  results  ; 

• 

*Raxon  de^  los  CasteUanos  de  oro  de  ley  22  guUaiés, 
y  tnarcas  de  plata,  de  12  dineros  de  los  ben^fidos  de  azogue 
yJUngOf  numi/èstados  en  la  tresoreria  principal  de  Real  Ha* 
denda  de  OuanaxtiaiOf  desdê  1^.  de  Enero  1766  hruta  31  de 
Dedembre  180S.  (Manuscript.)  We  have  computed  the 
marc  of  «ilver  at  8|  piastres,  and  the  marc  of  gold  a( 
196  piastres  (the  piastre   being  equal  to  5  livres  5  sous.) 

t  18,720,061  lb.  Troy.  Trans, 

i  S64,911  lb.  Troy.  Trans. 
J  55,686  lb.  Troy.  Trans, 


.7 
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' 

Value  of  the 

total  produce 

Silver 

of  gold  and 

for  an 

Value  of  sold  and 

Periodf. 

silyer  ex- 

average silverforan  atren^ 

tracted  from 

year. 

year. 

the  mines  of 

Guanaxuato. 

Piastres. 

Marcs. 

Piastres. 

1766—1775 

30,320,503 

342,241 

3,032,050 

177^^)785 

46,692,863 

528,121 

4,669,286 

1786—1795 

48,682,662 

560,936 

4,868,^fe66 

1796—1803 

39,306,117 

551,319 

4,913,965 

What  in  the  nature  of  the  metaUifertm$^  de- 
pasitar^f  which  has  furnished  these  iounense 
riches,  and  which  may  be  considered  as  the 
Potosi  of  the  northern  hemisphere  ?  What  is  the 
position  of  the  rock  which  crosses  the  veins  of 
Guanaxuato  ?  These  questions  are  of  so  great 
importance  that  I  must  here  give  a  geological 
view   of  so  remarkable  a  country. 

The  most  avicient  rock  known  in  the  dis« 
trict  of  GuanuaxuatOy  is  the  clay  slate  {thorn 
schiefer)  which  reposes  on  the  gpranite  rockf 
of  Zacatecas  and  the  Peiion  Blanco.*  It  is 
of  an  ash-grey  or  greyish-biack  frequently 
intersected  f  by  an  infinity  of  small  quarts 
veins^  which  frequently  pass  into  talk-state  {talk 
$chiêfar)  and  into  sohistws  chhrite.  I  eoBfldter 
this  day  slate  as  «t  prinutiVe  formation^  alfSiM^ 


*  Somnnckmir^*  BuAreUwig  der  Bsvgtmts^Refiere^ 
von  Mexico^  p.  194  '  &  292^ 

f  In  the  fueinub  of  San  Roquito,  which  common^cates 
wiÂ  the  Baiin  «f  Acabuca. 
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the  beds  with  very  thin  folia  which   it    con- 
tains,  and  which  are  surcharged   with  carbon, 
appear  to    approximate    it   to  transition  clay 
slate.     These  beds  (qf'a  de  libra)  are  for  the 
most  part  found  near  the  surface  *  ;  but  some- 
times they  are  visible  f  at  considerable  depths. 
On    digging  the    great  pit    (tiro  ge^ieral)    of 
Valenciana,  they  discovered    banks  of  syenite 
of  Hornbl€7id slate  (Hornblend  schiefer)  and  true 
serpentine,   alternating  with  one  another,  and 
forming  subordinate  beds,   in    the    clay   slate. 
This   extraordinary  phenomenon  of  a    syenite 
alternating  with  the   serpentine,   is  also  to  be 
seen  in  the    island  of  Cuba,   near  the  village 
of  Regla,    where  the  latter    rock   abounds  in 
schUlerspar  (schillerspath.)    The  same  clay  slate 
of  Guanaxnato  which  is  observed  at  the  bottom 
of  the  mine  of  Valenciana,  re-appeavs  at  the 
sur/ace^  eight  hundred  metresj,   higher  up  on 
the  ridge  of  the   Sierra  de    Santa  Rosa,  but 
I  doiibt  whether    it    has  ever   been    found  at 
greater  elevations.     These  strata  are  very   re- 
gularly  directed  b.    8    to    9  of    the  miner's 
compass  §;  they   are  inclined  from  46  to  50 

*  In  the  mine  of  Valenciana. 

^  In  tbe  mines  of  Mellado,  Animas  and  Rayas. 

I  2624  feet.  Trans. 

j  Or  from  South-East  to  North-West.  I  have  been  struck 
«ferripce  1791»  with  this  great  law  of  the  parallelism  of  the 
ièdi^  lAich  are  discovered  in  immense  extents  of  country,  and 
whidi  insjr  be  re^plrded  as  one  of  the  most  curious  pheno* 
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degrees  to  the  soath  ivest.  This  is  the  di- 
rection of  the  greatest  part  of  the  very  old 
rocks  of  Mexico. 

Two  yery  different  formations  repose  on'tiie 
clay  slate  :  the  one  of  porphyry  at  considerable 
elevations  to  the  east  of  the  valley  of  Mar- 
fil,  and  to  the  north  west  of  Y alenciana  ;  and  the 
other,  of  old  freestone  in*  the  ravins,  and  table 
lands  of  small  elevation. 

Porphyry  forms  gigantic  stony  masses,  whidi 
appear  at  a  distance,  under  the  strangest  as- 
pect, frequently  like  ruins  of  walls  and  bastions. 
These  masses  are  perpendicular,  and  from  three 
to  four  hundred  metres*,    elevated  above  the 

mena  of  geology  ;  and  have  never  ceased  in  my  writing»  fiont 
calling  the  attention  of  traveDers  to  an  object,  with  r^gtid 
to  which  it  would  be  easy  to  collect  in  a  very  short 
time,  a  great  number  of  observations.  See  my  experimadi 
on  the  irritation  of  the  muscular  and  nervous  JSère  Çbk' 
German)  vol.  i.  p.  8;  my  letter  to  M.  de  Fouroroy^  datei  S' 
Pluviôse  an  6  ;  my  Tableau  Géologique  de  P  Amérique  Meridifi. 
onale  (Journal  de  Physique  1800;)  and  my  Geognfiiê 
des  Plantes f  p.  117.  The  direction  of  high  chaîna  d 
mountains  appears  to  have  the  greatest  influence  on  the  àî- 
'  rectionof  the  beds,  even  at  considerable  distances  6tMn  Hie 
central  crest.  This  influence  is  manifest,  in  the  Ppreac^ 
Mexico,  and  especially  in  the  Upper  Alps.  See  die  jiidi-* 
cious  observations  which  M.  Ebel,  &  learned  minérale^ 
has  published  on  this  subject  under  the  title  oî^ .  On  Ûe 
Construction  of  the  Chain  of  the  Jlps  (In  German)  vol.  i.. 
p.  5Î20  ;  vol.  ii.  p.  301—215  &  p.  S57. 
*  From  984  tp  1814  feet.  Trans. 
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smTOttndiDg  ji^ains.  In  tbe  coantry  they  go 
by  the  name  of  biiffa.  Enormous  balls  wi^h 
jconcentrical  beds,  repose  on  insulated  rocks. 
^Fhese  porphyries  give  a  savage  character  to 
thé  environs  of  Guanaxuato,  calculated  to  as-* 
toni^h  the  European  traveller,  who  imagines 
that  nature  never  deposits  great  metall^ck  wealth 
but  i,n  mountains  with  round  tops,  aind  in 
places  where  the  surface  has  a  gentle  and 
JunifoFm  undulation.  This  porphyry  of  which 
:the  Sierra  de  Santa  Rosa  is  chiefly  composed, 
is  generally  of  a  greenish  colour;  but  it  varies 
very  muc^h  according  to  the  nature  of  its 
base  ;  and  the  chrystals  which  it  contains. 
Tlie  -oldest  beds  appear  to  be  d^çsé  of  which 
the  base  is  homstone^  (hornstein)  or  compact 
jfidtp^r.  The  most  recent  on  the  other 
Jbyand,  -coi^tain  vitreous  felspar,  dnchased 
in  a  onass,  (!9^ioh  .^o^ietimes  passes  into  4he 
IpetroBÏex  jadien,  and  sgn^etimes  into  the 
.pboifflâte    -or    iding^tein    of    Werner.       'Vhe 

^#  Bemg  a  sohdar   of  Werner,  and  of    the  scbodl  joî 
ft^StmSKgf  iJSWty  srhece-Q^e  iiuny.warks  Homstèjafi  a  mine- 

'mineralogists  are,  {the  QuartZ'O^athfS^  grossii^  et  xjfhides 
of  M.  il^y>  tite  neçpetres  of  Sausisure,  and  the  sSkx 
4»mé$  of  ^.  Brdgixiart.  iThis  note  appeared  to  me  indispen- 
sable, on  account  of  the  confused  sjnonomy  of  the  de- 
nominations jW0tanii^;r,  ^)îfin^4^^ârii^,4md  roche  de  come. 

N  2 
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latter  bear  the  greatest  analogy  to  the  por- 
phyry slate  (parphyrschiefer)  of  the  mittelge- 
hirge  of  Bohemia.  One  would  be  tempted 
to  reckon  them  among  the  rocks  of  trapp^ 
formation^  if  these  same  beds  did  not  contain 
at  Villalpando,  the  richest  mines  of  gold. 
All  the  porphyries  of  the  district  of  Guanax- 
uato  possess  this  in  common^  that  amphibole 
is  almost  as  rare  in  them  as  quartz  and 
mica.  The  direction  and  incUnation  of  these 
beds,  are  the  same  as  those  of  the  clay 
slate. 

On  the  southern  slope  of  the  sierra,  and 
generally  at  smaller  elevations  than  that  at 
which  porphyry  is  found,  in  the  plains  of 
Barras,  and  Cuevas,  especially  between  Mar- 
fil,  Guanaxuato,  and  Y alenciana,  the  clay^shte 
is  covered  with  free-^Ume  of  very  old  forma* 
tion.  This  free-stone  (ur/ebcanglamerat)  is, a 
brescia  with  clayey  cement,  mixed  with  ox- 
ide of  iron,  in  which  are  imbedded  a9iffulous 
fragments  of  quartz,  Lydian  stone,  syaûte, 
porphyry,  and  splintery  hornstone.  Beds  con* 
taining  from  six  to  eight  centimetres^  in 
thickness  alternate  sometimes  (near  Cuevas) 
with  other  beds,  in  which  grains  of  qoartf 
are  agglutinated  by  an  ochreous  cement. 
At   other  times  (in  the  ravin  of  Marfil  and 

*  Ilraa  8  to  S  incbfii.    Tnms. 

14- 
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in  the  road  of  Sal^ado)  the  cement  becomes 
so  abundant  that  the  imbedded  fragments  en- 
tirely disappear,  and  banks  of  slate-clay  of  a^ 
yellowish  brown,  from  eight  to  nine  metres 
in  thickness*  alternate  with  bi'escia,  having 
large  flints.  This  formation  of  old  free-stone 
is*  the  same  with  that  which  appears  at  the 
surface  in  the  plains  of  the  river  Amazon,  in 
South  America,  and  which,  in  Switzerland, 
rises  to  more  than  a  thousand  metresf  of 
absolute  height,  in  the  Oltenhorn  and  the 
Diablerets,  has  no  regularity  in  the  direction 
of  its  beds.  Their  inclination  is  generally 
opposite  to  that  of  the  strata  of  clay  slate. 
Near  Guanaxuato,  the  formation  of  freestone 
is  at  the  back  of  the  porphyry  of  the  buffa; 
but  near  Yilialpando,  the  porphyry  itself 
serves  for  base  to  the  antient  brescia,  which 
appears  at  the  surface  at  an  absolute  height 
of  2600  metresj. 

We  must  not  confound  the  brescia  which 
contains  imbedded  fragments  of  primitive  and 
transition  rock,  with  another  freestone,  which 
may  be  designated  by  the  name  of  felspar 
agglomeration^  and  which,  at  the  mountam  of 
la  Cruz  de  Serena,   is    superimposed   to   the 

♦  From  26  to  29  feet.     Trans.  ^ 

-f.êê^feet.     Tram.    31i^    (fc**  «^*^*ti; 

^  8529  feet.    Tram. 
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smtient  brésicia  (urfeh  conglomérat)  that  is  con* 
scqneritly  of  a  more  recent  formation.      This 
agglomeration    (lozero)  from  which  the  finest 
hewn  stone  is  manufactured,  is  composed  of  grains 
of  quaftzy   stnall  fragments  of   slate^  and  felspar 
chrystals,  partly  broken,  and  partly  remaining 
iiniouehed.       These  substances   are  connected 
together     by    an     argilo-ferruginous    cement 
Probably    the    destruction  of    porphyries    hat 
had    the   greatest  influence   on  the  formatton 
of    this  felspar  freestone.       It  contrasts  With 
the  freestone  of  the  Old   Continent,  in  whidi 
sotiie  chrystals  of  grenats  and  am[Jubèle  have 
beteri  fdtmd,   but  neter  as  far  as  I  know,    fel- 
spar in  any  abundance.    The  niost  expeH^nced 
mineralogist,  after  examining  thfe  position  of 
the  lozero  of  Guanaxuato,   would  be  tempted 
to  take  it  at  first  view,  for  à  porphyry  with 
clayey    base,     or   for    a    porphyritic    brescia 
(triimmer-porphyr).      Near  Villalpando,  abbtit 
thirty  very  thin  banks  of   slate  clay  (schiéfer 
thon)  of    a  blackish   brown  colour,  alternates 
with  the  felspar  agglomération. 

Théde  formations  of  old  freestone  of  Gtu^  . 
liaxuatb^  serve  as  bases  to  other  secondary 
bedis,  ithi^h  in  their  position,  that  is  to  say  in 
the  order  of  their  superposition,  exhibit  the 
greatest  analogy  with  the  secondary  rocks  of 
central  Europe.  In  thé  plàihs  of  Temascatio 
(at  fo  dEe  Sierra)    tlieirè    18    a  conpact  lime-    * 
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fltone     (dichter    kalkstmn)    frequently    fall    of 
-vesicular  cavities,  which  are  coated  with  cal- 
careous spar,  and  mineral  of  manganese,  either 
earthy   or  radiated.       This  caJcareous    stone 
•which  from    its   even    and    almost    conchoidal 
fracture^  resembles  the  formation  of  jura,  is 
covered  in  some  points  with,  banks  of  fibrous 
gypsum  mixed  with  hardened   clay. 

We  have  thus  enumerated  the  varioulâ  rocks 
which  repose  on  the  clay  slate  of  Guanax- 
uato,  and  which  are  on  the  one  hand  se- 
condary formations  ,  of  freestone,  limestone, 
and  gypsum,  and  on  the  other  formations  of 
porphyry,  syenite,  serpentine  and  amphibolic 
«late.  The  ravin  of  Marfil,  which  leads 
-from  the  plains  of  Burras  to  the  town  of 
Onanaxuato,  separates  as  it  were  the  por^ 
phyritic  region  from  that  in  whiich  syenite 
and  greenstone  predominate.  To  the  east  of 
tke  ravin»  very  steep  pcMrphyry  mountains 
exhibit  the  most  whimsical  f«Z  fromthemaxmer 
ki  which  they  are  torn  asunder;  and  to  the  west* 
ward  we  discern  a  district  of  which  the  gently 
mdulated  surface  is  covered  with  basaltic  cones. 

ÏVom  the  mine  of  Esperanza,  situated  to 
the  north  west  of  Guanaxuato,  to  the  village 
of  Comangillas,  celebrated  for  its  hot  springs, 
iSieidlfl^  skite  during  an  extent  of  more  than 
twenty  square  leagues  serves  for  a  base  to 
beds  of  syenite  which  alternate  with  t1ransiti4m 


184       POLITICAL  ESSAY  ON  THE        [wok  it- 

greenstone.     These  beds  are  in  general  from 
four    to    five   decimetres^   in    thickness;   and 
they  are    inclined    by    gi'oups,    sometimes    to 
the  north  east,   sometimes    to   the    west,  and 
always  at  angles  of  from  50  to  ,60  degrees. 
In    travelling   from    Yalenciana  to    Ovexeras, 
we   see  several  thousands    of  these  banks  of 
greenstone^  alternating  with  a  syenite,  in  ^hich 
quartz    is    sometimes    in    greater    abundance 
than  fels]par  aud  amphibole.       We  find  veins 
of    greenstone    in    this    syenite,    and   crevices 
filled  with  syenite  in  the   beds   oî  greenstone. 
This  identity  of    the  mctss  of  the  veins  with 
the  superimposed  rocks, .  is  a  curious  fact  which 
seepis  to  favour  the  theory  of  the  origin  of 
veins,  laid  down  by  Mr.  Wernerf.  Near  Chichi- 
mequillo,  a  columnar    porphyry  seems  to  re- 
pose on   syenite.      It    is    covered  with    basalt 
and  basaltic  brescia,  from  which  the  springs  of 
which  the  temperature  is  96**  â{  of  the  cen- 
trigrade  thermometer,  have  their  source. 

It  remains  for  me  to  give  an  account  of 
two  partial  formaiions  yfYnch,  occupy  only  a  very 
small  extent  :  a  compact  limestone  (el  caliche) 
ci   a   blackish    grey,    belonging    perhaps    to 

♦  From  15  to  19  inches.     Trans. 

t  Ntuê  Théorie  von  der  EnUtehung  der  G'ànge^  179I|  p»  60* 

t  SOS*"  of  Fahrenheit.    Trans. 
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tranêition  rocks'*^,  and  a  calcareous  brescia 
{frijoUilo).  The  latter,  which  I  saw  in  the 
mine  of  Animas,  at  a  depth  of  more  tha;n 
150  metresf,  is  composed  of  round  fragments  of 
compact  limestone,  connected  together  by  a 
calcareous  cement.  The  clay  slate  of  Valen- 
ciana  serves  for  base  to  these  two  partial 
formations,  one  of  which  appears  to  owe  its 
origin  to  the  destruction  of  the  other. 

Such  is  according  to  the  observations  made 
by  me  on  the  spot,  the  geological  constitution  of 
the  coimtry  at  Guanaxuato.  The  vein  {veta 
madre)  traverses  both  clay  slate  and  porphyry. 
In  both  of  these  rocks,  very  considerable  wealth 
has  been  found.  Its  mean  direction  is  h.  8r 
of  the  mineras  compassj;;  and  is  nearly  the  same 
with  that  of  the  veta  grande  of  Zacatecas,  and 
of  the  veins  of  Tasco  and  Moran,  which  are 
all  western  veins  {spathgange).  The  inclination 
of  the  vein  of  Guanaxuato,  is  45  or  48  degrees 
to  the  south  west.  We  have  already  stated, 
that  it.  has  been  wrought  for  a  length  of  more 
than  12,000  metres;  and  yet  the  enormous  mass 
of  silver  which  it  has  supplied  for  the  last 
hundred  years,  sufficient  of  itself  to  produce  a 

*  Between  the  ravins  of  Sechd  and  Acahuca,  the  banks  of 
the  etdichcf  have  the  same  direction,  and  the  same  inclina^ 
lion  as  the  strata  of  dai^  slate.    ' 

t  492  feet.    Trans. 

tOrN.52«.W. 
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change  in  the  price  of  commodities  in  Europe, 
has  been  extracted  from  that  part  of  the  Tein 
alone  contained  between  the  pits  of  Esperanza 
and  Santa  Anita,  an  extent  of  less  than  2600 
metres*.  In  this  part  we  find  the  mines  of  Va- 
lenciana,  Tepeyac,  Cata,  San  Lorenzo,  Animas, 
Mellado,  Franstros,  Rayas,  and  Santa  Anita, 
which  at  different  periods  have  been  very  highly 
celebrated. 

The  veta  madre  of  Guanaxuato,  bears  a^good 
deal  of  resemblance  to  the  celebrated  vein  of 
^tal  of  Schemnitz,  in  Hungary.  The  Euro- 
pean miners  who  have  had  occasion  to  examine 
both  these  depositories  of  minerals,  have  been 
in  doubt  whether  to  consider  them  as  true  veins, 
or  as  metalliferous  beds  (erzlager).  If  we  exa- 
mine only  the  veta  madre  of  Guanaxuato,  where 
the  roof  and  the  wall  in  the  mines  of  Valenciana 
or  Bayas,  are  of  clay  slate,  we  might  be  tempted 
to  acquiesce  in  the  latter  opinion  ;  for  far  from 
tutting  or  crossing  the  strata  of  the  rock  (querge-^ 
stein)  f  the  veta  has  exactly  the  same  direction 
and  the  same  inclination  as  its  strata;  but  can 
a  metalliferous  bed  which  has  been  formed  at 
the  same  period,  as  the  whole  mass  of  the'  moun- 
tain in  which  it  is  to  be  found,  pass  from  a 
isuperior  to  an  inferior  rock,  from  porphyry  to 
clay  slate?    If  the  veta  madre ^wei»  reaUy  b^ 

*  8529  feet.     Trans,  f    .     .        -v 
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we  should  not  find  mgutar  fragifnefiig  of  iti 
f^éH)/*^  contained  in  its  tuoss,  as  we  generally  ob- 
0erre  on  points  whete  the  roof  is  a  slate  charged 
^tfa  carbone,  and  the  wall  a  talc  slate.  In  a 
vein^  the  roof  and  the  wall  are  deemed  ante- 
riot  to  the  formation  of  the  crevice,  and  to  the 
minerâlfi;  which  have  successfully  filled  it  ;  but 
a  bed  has  undoubtedly  pre-existed  to  the  strata 
ùf  the  rock  which  compose  its  roof,  tlence 
we  may  discover  in  a  bed  fragments  of  the 
ftàïïf  btit  never  pieces  detached  from  the  roof 

The  vèta  ntadre  of  Guanaxuato,  exhibits  the 
e^traorcUnary  example  of  *  a  crevice  formed 
according  to  the  direction  and  inclination  of 
the  1^  strata  of  the  rock.  Towards  the  south 
east  from  the  ravin  of  Serena,  or  from  the 
mines  of  Belgrado  and  San  Bruno,  which  are 
tery  fiilly  wrought,  to  beyond  the  mines  of 
Marisanchez,  it  runs  throuffb  porphyritic  moun* 
tkins;  and  towai^ds  the  north  east  on  leaving 
the  pits  of  Gnanaxuato,  to  the  Çerro  de  Buena 
Vista»  and  the  Cailadà  de  la  ^irgen,  it  tra^ 
verses  the  clay  slate  (thon scheifw).  Its  eMent 
variM.  Mke   that  of  all   the  veitid  of  Europe. 

*  M.  Werner  in  the  Theory  of  Veilis,  f  2.  expressly  saj^ 
**  that  the  depositories  of  minerals  almost  akoays  cut  the 
<<  banks  of  the  rock.''  This  great  niiSiéraiogist  seèins  ,to 
have  intended  to  indicate  by  thM  wcnNb,  that  there  may 
be  tnit  veins  paralld  to  the  folia  of  à  day,  wmcauùm 
ilaU. 
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When  not  ramified  it  is  generally  from  12  to 
15  metres*  in  breadth;  sometimes  it  is  even 
strangled^  to  the  extent  of  half  a  metre;];  ;  and 
it  is  for  the  most  part  found  divided  into  diree 
masses,  (cuerpos)  separated  either  by  banks  <tf 
rocky  {cabaUos)  or  by  parts  of  the  gangue  almost 
destitute  of  metals.  In  the  mine  of  Yalenciana 
the  veta  madre  has  been  found  without  raini- 
fication,  and  of  the  breadth  of  7  metres^,  from 
the  surface  of  the  ground  to  the  depth  of 
170  metres  11*  At  this  point  it  divides  into 
three  branches,  and  its  extent,  reckoning  from 
the  wall  to  the  roof  of  the  entire  mass,  is  50, 
and  so^letimes  even  60  metres^.  Of  these  three 
branches  of  vein,  there  is  in  general  but  one 
alone  which  is  rich  in  metals;  and  sometimes 
when  all  the  three  join  and  drag  one  ano- 
ther, as  at  Yalenciana  near  the  pit  of  8m 
Antonio,  at  a  depth  of  300  metres**,  the  vein 
contains  immense  riches  on  an  extent  (puissance)- 
of  more  than  25  metresft-  Inthe pertinencia^ 
de  Santa  Leocadia,  four  branches  are  observable./ 

■ 

*  From  38  to  48  feet.     Trans. 

f  At  ike  place  of  assemblage  of  the  pit  of  Santo  ChfUlo 
de  Burgos f  in  the  Mine  of  Yalenciana. 
\  19inche8«     Trans, 
j  22  feet.    Trans. 
I  557  feet.    Trans. 
f  164  and  196  feet.    Trans. 
*♦  984  feet.     Trans. 
tt  81  feet.    Trans^. 
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A  trum  of  which  the  inclination  is  65^  se- 
parates from  the  inferior  branch,  (cuefpo  haxd) 
and  cuts  the  folia  of  the  rock  of  the  wall. 
This  phenomenon,  and  the  great  number  of 
dfnseSy  abounding  with  amethyst  chrystals,  to 
be  found  in  the  mines  of  Rayas,  which  affect 
the  most  different  directions/are  sufficient  to 
prove  that  the  veta  madre  is  a  vein,  and  not 
a  bed.  ■  Other  proofs  not  less  convincing  might 
be  drawn  from  the  existence  of  a  vein,  (veta 
del  caliche)  wrought  in  the  compact  limestone 
of  Animas,  which  is  parallel  to  the  principal 
vein  of  Guanaxuato,  and  has  exhibited  the 
game  silver  minerals.  Is  this  identity  of  for-- 
motion  ever  found  between  two  metalliferous 
beds,  which  belong  to  rocks  of  very  different 
antiquity? 

The  small  ravins  into  which  the  valley  of 
Marfil  is  divided,  appear  to  have  a  decided 
influence  on  the  richness  of  the  veta  madre  of 
Ckianaxuato,  which  has  yielded  the  most  metal 
where  the  directicm  of  ravins,  and  the  slope 
0f  the  mountains,  {flaqueza  del  Cerrcf)  have  been 
parallel  to  the  direction  and  inclination  of  the 
veiUf  When  we  stand  on  the  elevation  of  Mel- 
lado,  near  the  pit  which  was  dug  in  15ô8,  we 
observe  that  the  veta  madre  is  in  general  most 
abundant  in  minerals  towards  the  north  west^ 
towards  the  mines  of  Cata  and  Yalenciana; 
and  that  to  the  south  east  towards  Rayas  and 
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Santa  A|iit;a,  the  ]Mroduce  has  been  M  wfit 
richer,  rarer,  smd  more  inconstant.  Mem4w  4p 
ÛM  celebrated  vein,  there  is  a  certain  ifu^Uk 
ruffian  which  may  be  conspd^ed  as  a  4efosîtaiy 
jçi  great  riches;  for  aboye  and  below  tfeis  re- 
gion, the  min^als  have  cantained  an  inamside' 
ruble  share  of  silver.  At  Yaienciana  the  rif^ 
minerals  have  been  in  the  greatest  abim^^OfAr 
Ji^tween  100  and  340  metres*  in  depth  .focilpF 
;tfae  mouth  of  t^e  galery.  This  abu^^Wtce  ^ft' 
peared  at  Rayas  at  the  surface  of  Ûie  e^xttki 
hxkt  the  gal^  c^  Yaienciana  is  pierced  aocot^ 
ing  to  my  measurementst»  in  a  plain  w^tô^ 
is  more  thaa  156  metres^  above  the  level  ^g§h 
Jerie  d^eeçulem^f)  .of  Bayas  ;  which  ipaigil^iM^ 
us  to  ]beli^^  îdia^  the  depository  <^  the  gim^ 
wealth  of  Guanaxuato  is  found  in  this  pfM^ 
4of  tbe  vein,  fietween  ^130  and  3880  rixi^^es 
«of  absolute  l^ight  above  the  levei  of  ^ 
jçicew§.  The  deepest  woi^  df  the  nm^tflf 
,Raya%  {les  planes)  have  never  yet  reMbl4iA(B 
inferior  limit-  of  this  middle  region;  wh^  ikfi 
«bottom  (das  Jtiefste)  of  the  wine  of  Yalwfijimir 
ikp  :gs^kiry  of  San  Beroardo  has  ^nfortonfitfi^ 
4^l9S^e4  )this  Umit  more  tlian  7fi  metresH*    HmMP 

*  3€|l;»£fin  328  and  1115  feet.    Tra»^ 
t  jSee  my  Recueil  d^.Q^erpations  Asirpnq^ng^  Yflil  > 
p.  S24.  No.  332— 357.         . 
t  BU  feet.     Trans. 

4  Between  6987  aDd6l99feet.    Trifir. 
II  229  feet.    Trans. 
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the  mine  of  Rayas  continues  to  furnish  ex- 
tremely rich  minerals,  while  at  Valenciaaa 
they  have  endeavoured  for  some  years^to  suppbf 
by  the  extraction  of  a  ^eater  quantity  of  mi- 
nerals,  the  deficiency  in  their  intrinsic  value. 

The  mineral  substances  which  constitute  the 
ma^  of  the  vein  of  Guanaxuato,  are  common 
quartz,  amethyst,  carbonate  of  lime,  pearl  spar, 
splintery  hornstone,  sulfuretted  silver,  ramular 
native  silver,  prismatic  black  silver,  deep  red 
nlver,  native  gold,  argentiferous  galena,  brown 
Uende,  spar  iron,  and  pyrites  of  copper  and  iron. 
We  observe  besides  though  much  more  rarely, 
cr^gtahzed  felspar   (the  rhomboidal  quartz  of 
&e   Mexican    mineralogists}  calcedony,  smaU 
masses  of  spar-fiuor,  capillary  quartz  {haaifàr^ 
miger  quartz),  grey  copper  ore    (fahlerz)  and 
baciUary  carbonated  lead.     The  absence  of  the 
sulfate  of  barytes  and  muriated  silver,  distin- 
guisheè  the  formation  of  the  vein  of  silver  from 
that  of  Sombrerete,  Catorce,  Fresnillo,  and  Za* 
catecas.    Those  mineralogists  who  are  intexestâ4 
in  the  study  of  regular  forms,  find  a  great  va- 
riety of  crystals  in  the  mines  of  Gucmaxuato, 
and  «specially  in  ihe  mines  of  red  and  blaqk 
siûtfuretted  silver,  and  in  the  calcareous  spars, 
send*  the  brown  spar.* 

*  ^Qn  die  peai^led  spar  of  Guanaxoato,  see  KlaprofhU 
JBekrâge,  'B.  hr.  p.  128.  This  variety  of  bromn^spar  (irauns^ 
path)  exhibits  microscopic  crystals  embricked  and  collected 
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The  abundance  of  waters  which  filtrate  throt^h 
Ae  crevices  of  the  rock  and  the  gangue,  vary 
very  much  in  the  different  points  of  the  vein. 
The  mines  of  Animas  and  Valenciana  are  en- 
tirely dry,  though  the  works  of  the  latter  oc- 
cupy a  horizontal  extent  of  1500,  and  a  p^- 
pendicular  depth  of  500  metres*.  Between 
these  two  mines,  in  which  the  miner  is  incom* 
moded  by  the  dust  and  extreme  heat,t  lie  the 
mines  of  Cata  and  Tepeyac,  which  remain 
under  inundation,  because  they  do  not  posse» 
8u£Sicient  mechanical  force  to  draw  off  the  water. 
At  Rayas,  it  is  drawn  off  in  a  very  expensâve 
manner  by  means  of  bariteh  a  mulets,  placed 
in  the  interior  of  the  traverses ^  and  raising  the 
water,  not  by  pumps,  but  by  the  action  ofcAa- 
pelets  de  caissons  of  a  very  imperfect  construction. 
One  is  astonished  to  see  mines  of  such  consi- 
derable wealth  without  any  levelj,  while  the 
neighbouring  ravins  of  Cata  and  Marfil,  and 

in  very  thin  rods.    The  interlacing  of  these  rods,  (parUUu) 
is  so  regular  that  they  constantly  form  equilateral  triangles.  . 

*  4920  and  1640  feet.     Trans. 

t  From  22«  to27®  centigrade,  (71*and80«.  Fahr.  TV/iw.); 
die  temperature  of  the  exterior  air  being  17°  (62*  Fahr.  ) 

\  In  the  district  of  the  mines  of  Freiberg»  which  how* 
ever  do  not  yield  annually  the  seventh  part  of  the  money 
extracted  from  the  single  mine  of  Valenciana»  they  have 
executed  two  levels,  of  which  the  one  is  63,213  metrest 
and  the  other  57,310  metres  in  length  (207,390  and  188,023. 
feet.  Tram.) 
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the  plains  of  Tano^atiQ,  whi^h  are  lower  tiian 
tbiQ  botUm  of  Yalenciana,  a]^ar  to  iavitQ  th« 
miners  to  undertake  works  which  Woyjid  hatfa 
s^nre  io  draw  off  th^  wat#r,  and  to  trwi^ort  the 
minerais  to  the  pdaoe  whert  they  ^ra  amelted 
aad  amalgimated. 

Fasleiimz^ia  ia  almost  the  sole  example  of  a 
mine,  which  for  forty  years  has  nevf  r  yielded 
le^s  to  its  proprietors  thaa  from  iwo  to  liirao 
mllioo  oi  francs  *  of  annual  prdfit.  It  appemm 
tfaM  the  part  of  the  vwi  extending  froHi 
Tepeyac  to  the  NorthrWei^  had  not  bee« 
much  wroyght  towardii  ihe^  end  of  the  li@d| 
cmAvrj*  From  thait  pmod  éhe  wliele  aountry 
reœainad  a  desert,  tiU  17^,  wh^n  a  Spaniard 
wIm^  wejxt  over  very  yoon^  to  Ameriea,  begaa 
to  work  tlm  vein  in  one  of  tibe  points  «ehidt 
hnd  tôil  t'tibat  iim^  been  believed  destitute  ■  of 
motflk  (ntibùrasca^).  M.  Obregon  f  i^he  naini^ 
isi  tUie  Spaniard),  wrs  without  fortcu^  ;  hvt  bb 
ho  hêà  tiie  deputation  of  being  a  worthy  »ao> 
ho  leund  friends  who  ùool  Hme  to  tine  oidU 
Tmood  hwi  fimaU  sums  to  carry  on  Ûâ  <)|)e»^ 
CiiMtfi.  rip  dt766y  tiie  woM&s  woee  târea«^ 
W  motres  in  4epth  %,  and  yet  the  oxpoAcee 
greatly  surpassed    the   value  of  tho  mrtailii?h 

♦  From  j?82,506  to  ^^123,759  per  a«aum.    JVaJW, 
t  See  Vol.  i.  p.  22g. 
t  262  fgrt.  Tr^w^.  . 
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produce.     With  a  passion  for  mining  equal  to 
what  some  display  for  gamingi     M.  Obregon 
preferred  submitting  to  every  sort  of  privation 
to  the  abandoning    his  undertaking.    In  the 
year  1767  he  entered  into  partnership  with  a 
petty  merchant    of  Rayas,    of  the  name    of 
Otero.    Could  he  then  hope  that  in  the  space 
of  a  few  years,  he  and  his  friend,  would  become 
the  richest  individuals  in  Mexico,  .perhaps  in 
the  whole  world?    In  1768    they    began    to 
extract  a  very  considerable  quantity  of  silver 
minerals  from  the  mine    of    Yalenciaua.    In 
proportion  as  the  pit    grew  deeper,  they  ap* 
proached  that  region  which  we    have  already 
described  as  the  depository  of  the  great  me- 
tallick  wealth  of  Guanaxuato.    In   1771    they 
drew  from  the  pertimencia  de  Dolores  enormous 
masses  of  soUuretted  silver,  mixed  with  native 
and  red  silver.    From  that  period    till  1804, 
when  I   quitted   New     Spain,    the    mine    of 
y aloAciana»  has  continually  yielded  an  amnial 
produce  of  more  than    14    miUiims  of  Uvres 
tournois*.  There  have  been  years  so  prodoctive» 
that  the   net  profit    of  the    two    profmeton 
^  the  mine,  has    amounted    to    the  som  of 
millions  of  francs  f. 
M*  Obr^^n  better  known  by  the  name  of 


t  About  USasqODalctliBC^TWM. 
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Count  de  la  Yaléncianaf  preserved  in  the 
midst  of  immense  wealthy  the  same  simpUcity 
of  manners^  and  the  same  frankness  of  cha-^ 
racter^  for  which  he  was  distinguished  previous 
to  his  success,  When  he  began  to  work  the 
vein  of  Guanaxuato,  above  the  Ravin  of  San 
Xavier,  goats  were  feeding  on  the  very  hill 
which  ten  years  afterwards  was  covered  with 
a  town  of  seven  or  eight  thousand  inhabitants. 
Since  the  death  of  the  old  Count,  and  his 
friend  Don  Pedro  Luciano  Otero,  the  property 
of  the  mine  has  been  divided  among  several 
families  *.  I  knew  at  Guanaxuato  two  younger 
sons  of  M.  Otero,  each  of  whom  possessed  in 
ready  money,  a  capital  of  six  millions  and  a 
half  I,  without  including  the  actual  revenue 
from  the  mine  which  amounted  to  more  than 
400,000  francs  j;. 

The  constancy  and  equality  of  the  produce 
of  the  mine  of  Valenciana,  is  so  'much 
the  more  sm*prising,'  as  the  abundance  of 
the  rich  mines  has  considerably  diminished, 
and  the  expences  of  working  have  increased 

*  Hie  property  of  Valenciana  is  divided  into  twenty«eight 
shares,  called  barres^  of  which  ten  belong  to  the  descendants 
of  the  Count  de  la  Valenciana,  twelve  to  the  family   of 
OteFO,  and  two  to  that  of  Santana. 
t  1^71, 83d  Sterlmg.   Trans. 
X  1^16,600  and  upwards.    Trans. 

o   2 
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in  an  alarming  proportion,  when  the  works 
have  reached  a  perpendicular  depth  of  500 
metres*.  The  piercing  and  fcaUing  of  the 
three  old  draught-pits  cost  the  count  de  Va^ 
lenciana  nearly  six  millions  of  francs,  viz. 

Piastres 
The  square  pit  of  San  Antonio  or 

tiro  viejoy  227  metres  of  perpendicular 

depth,  and  four  haritels   a  chevaux      396,000 

The  square  pit  of  Santo  Christo 
de  Burgos  150  metres  in  depth  and 
two  haritels  a  chevaux  95,000 

The    hexagonal    pit    of    Nuestra 
Senora    de    Guadalupe   {tiro  nuevo) 
345  metres  in  perpendicular  depth  and 
six  haritels  a  chevaujc  700,000 

Expence  of  the  three  pits,  1,191,000 

Within  these  twelve  years  they  have  begun 
to  dig  in  the  solid  rock,  in  the  roof  of  the 
vein  a  new  draught-pit  (tiro  general)  which 
will  have  the  enormous  perpendicular  depth 
of  514  metres  t,    terminating    at    the   actual 

*  1640  (ecu  TVam. 
t  1685  feet.     Tranf. 

I  reduce  the  varas  mexkaktlt  ob  the  principle  dmt  a  tarH' 
rs  equal  to  QT  839  or  a  toisé  ^  S.    3S2  tMm»  mexkanm 
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bottom  of  the  mine  or  at  the  planes  of  San 
Bernardo^  This  pit  which  wiU  be  in  the 
centre  of  the  works,  will  considerably  dhninish 
the  number  of  the  080  miners  (tenateros)  em- 
ployed as  beasts  of  burden  to  carry  the  minerals 
to  the  upper  places  of  assemblage.  The  tiro 
general  which  will  cost  more  than  a  million 
of  piastres  *  is  octagonal  and  contains  26".  8 
of  circumference -j".  Its  walling  is  most  beau- 
tiful.  It  is  believed  that  they  will  reach  the 
vein  in  1815,  although  in  the  month  jof  Sep- 
tember 1803  the  depth  was  .  not  yet  ^npre 
tb^U  184  iwetres  J.  The  piercing  of  this  pit 
}s  one  of  the  greatest  and  boldest  undertakings 
to  be  found  in  the  history  of  mines.  It  m^y 
b!b  questioned,  however,  wtiether  for  the  cake 
of  diminishing  the  expences  of  caori^M^  amd 
draught,  it  was  expedient  to  recur  to  a  remedy 
which  is  at  once  slow,  expensive,  and  uncer- 
tain. 

(See  Vol.  ii.  p.  l65).  In  that  country  they  consider  the 
mines  of  Valenciana  the  deepest  ever  dug  by  man.  At 
the  period  when  I  measured  the  planes  of  San  Bernardo, 
Uiemine  of  Borchert  Gliick,  at  Freiberg  in  Saxony  had 
reached  447  metres  of  perpendicular  depth  (1465  feet 
Trans.)  It  is  believed  that  in  the  sixteenth  century  the 
works  of  the  Saxon  mines  on  the  vein  Aker  Thurmkqf 
went  as  finr  as  5^B  feet  in  depth  (1787  feet.  Trans.).  Author. 

♦^218,767  Sterling.    . 

f  8TlNt.  Trans. 

%  603  feet    Trans. 
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The  expences  of  working  the  mine  of  Va* 
lenciana  have  been  on  an  average  annually  : 

Piastres 
From  1787  to  1791  •  -  .  -  410,000* 
From  1794  to  1802        ...        -         890,000  f 

Although  the  expences  are  doubled,  the 
profits  of  the  share-holders  have  remained 
nearly  the  same.  The  following  table  contains 
an  exact  state  j;  of  the  mine  for  the  last  nine 
years. 

«  jS89,694  Sterling.  Trans. 

f  4^194,708  Sterling. 

X  Edûdo  cue  numifiesta  el  %kt!or  de  lajrutos  que  ha  prth 
duddo  ia  mina  de  VaUndaua^  costa  de  sus  memorias  y 
Kfmdo  producto^  a  Javor  de  sus  duenos;  lo  presentà  Da» 
Joseph  Antonio  del  Maso  al  Exceïlentissimo  Senor  Viny 
de  Nueoa  Espana  Don  Joseph  de  liturigarrajf,  el  S  de  JuSo 
1803.  (M.  S] 
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The  resah  of  this  table  û,  that  tiie  net 
profit  of  the  share-holders,  has  been  latterly  at 
an  average  of  640>000  piastres  per  annnifi.*  In 
1802  circumstances  were  extremely  nnfavoor- 
able.  The  greater  part  of  the  minerak  were 
very  poor,  and  their  extra(*tion  attended  with 
great  exp^ce  ;  and  besides  this,  the  prDdnce 
was  sold  at  very  low  prices>  becaose  tibe 
want  of  mercury  impeded  the  anoLalgamfeition, 
and  all  the  mines  were  incumbered  with  minerals. 
The  year  1803  J)romised  greater  advantages 
to  the  prqprietoirs,  and  they  reckoned  on  a 
nett  profit  of  more  than  hatf  a  million  of 
piastresf.  t  saw  them  sell  weekly  at  Valen- 
ciana>  silver  minërak  to  the  amount  of  itture 
than  27,0(M[)  piastres  :  The  expences  amonttted 
to  17,000.  At  Ra.yas,  the  profit  of  the  ^ropHelor 
was  ^reater^  thoi^h  the  produce  was  less;  for 
this  mine  ftirnishëd  !»ore  than  15,000  pifetsttes 
of  minerais  weekly,  while  the  expence  of 
working  Oïily  àmcmnted  to  4000  ^astnes. 
This  was  the  eJBFect  of  the  ïîchne^  of  the 
minerals,  ^leir  doncentiiation  âi  the  veiti,  llhe 
inconisidera'ble  de^th  t)f   the  miïie,  and  eonse- 

* 

quently  a  less  expensive  draught. 

*  Afcove  3^60,000  livi^   tèurnois  'fjf  140,011   sterlkg. 
Traru.)  The  profit  distributed  annually  among  the  share-* 
holders   of   the  ^ti^ot  of   ï'reibevg,   -cmly  (amounts  to 
«50,000  Ihrres  (:€lO,4tt?  Sterling.    Imm.) 

t  iS10&iS8S^iftij%.  :2MKr. 
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To  form  an  idea  of  the  enormous  advances 
required  in  working  the  mine  of  Valenciana» 
it  is  sufficient  here  to  mention,  that  in  its 
present  state,  there  must  be  laid  out  annually» 

{In  wi^es  of  minersy  triers,  mas^mt, 
.  and  other  workmen  employed  in 
the  mme. 

Îln  powder,  tallow,  wood,  leather, 
steel,  and  other  materials  neces- 
sary in  mining. 

Total  )el(j|Menoe  4^500,000^ 

.  The  consumption  of  powder  alone  has 
amow^ed  to  400^000  lirres  anmaaUyf;  and 
that  of  the  steel  destined  to  the  making  ^ 
poùttrolfis  and  fiewtets  to  150,000  tivmes,^ 
Tiie  number  of  woiskmfsi  who  laibour  in  tib^ 
intarior  ^  the  miae  of  Yalenciana  4mu>unts 
to  1800.  Adding  1300  individuals  (»en, 
women,  and  children)  who  labour  at  the 
ftofNtefe  «  ifiAwai^,  «n  the  carmge  of  imine- 
rals  to  the  pfeces  wlierc  liiey  a»e  triedj  we 
shaH  find  lluree  thousand  one  hundred  indi- 
Yiduals  are  employed  in  the  different  operations 
of  the  mine.  The  direction  of  the  mine 
is  entrusted  to  an  administrator  with  a  salary 
of  60,000§  francs.     This  administrator,  who  is 

»  ^187,515  Sterling.     Traivs. 
t  jS16,668  Sterling^     Tran^. 
X   je6250  Sterling.     Tran$. 
%  £2500  Sterling.     Trani. 
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under  the  controul  of  no  one,  has  under  his 
orders  an  overseer  (obersteiffer,  minero)  the 
under  overseers  (untersteiffer,  ^tammeras)  and 
and  nine  master  miners  (mandones).  These 
head  people  daily  visit  the  subterraneoiis 
operations,  carried  by  men^  who  have  a  sort 
of  a  saddle  fastened  on  their  backs,  and 
who  go  by  the  name  of  little  horses  {caval- 
Utos). 

We  shall  conclude  this  accouiit  of  the  mine 
of  Yalenciana,  with  a  comparative  table  of 
the  state  of  this  Mexican  work,  and  of  ttat 
of  the  celebrated  mine  of  Himmelsfijrstf»  in 
the  district  of  Freiberg.  I  flatt»  myidf 
that  this  table  will  fix  the  attention  of  those 
who  consider  the  study  of  the  management  of 
mines  as  an  important  object  in  pditical  eco- 
nomy. 


*  For  the  estiaofdiiuriy  manner  of  trntdling  on 
badcs,  see  my  Fmes  des  Cmréilkm.    FLv. 

t  Whatever  rdates  to  this  mine  (in  the  ftUoning  ta* 
hie)  vhich  I  have  fieqnentij  had  occarinn  to  visit  n 
in  1791,  is  taken  from  the  wwk  ofiT.  Dmiamon,  t.S. 
p.  6— 45. 
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Comparative  table   of  the  mines  of   America 

and   Europe. 

America*  Europe. 

Mine  of  Valenciana  ;  Mine  of  Himmelsfiirsty 

Average  year    at   the  the     richest      of    the  the    richest    of     the 

eiid  of  the  eighteenth        Mexican  Mines.       Saxon  Mines. 

century.  At  the  surface,  2320      At  the  surface,  410 

,  metres  above  the  level  metres  above  the  level 

of  the  sea.  of  the  sea. 

Metallick    pro-  7  S60000  'mai'cs  of)  10000  marcs  of  sil- 

duce                 f  silver               J  vcr 

Total  expencesofl  5000000    livres  1  240000  livres Tour- 

the  mine  -    -  j  Tournois          j  nois 

Thequintalofmi-l  ^p^^^    6    to    7 

erî^^v^'i      '''^'^  ^^^  *^®' 

r  SJOO  Indians  and  \  700 minersyof whom 

xr..w.K-.«^4^«^.i,   1  Mestizoes  ISOOof  f      55Q  are  in   the 
Numberofwork- J  ^y,^^^  j^  ^^  I     interior    of   the 

"^'^  J  interior    of    the  j      mine 

^  mine  ^ 

Wagesofthe  mî-l   From     4  to    6  >  jg  ^ 
ners  J     livres  Tournois  •' 

r  400000     livres    27000  livres  Toui> 
Ezpence  of  powder  <  Tournois  fnear*     nois  (nearly  270 

(.ly  1600  qumtalst     qumtals) 
Quantity  of  mi-  ^ 
nerals  smelted  C  720,000  qumtals      14000  quintals 
and     amalga-  ) 
mated  /  A  vein  frequent-  \ 

ly  divides  into  i  Five      principal 

thin    branches  f  veins»  from  two 

of  from  40  to  ?'to  three  décime* 

Veins  J     50   metres  of  I  très  of  extent  (in 

extent  (in  c/fly   1  gneiss) 
slate) 

f  Eight  cubic  Jeet 

Water  No  water  )  per  minute.  Two 

i  hydraulical 
V.  wheels 

Depth  of  flie  mine  514  metres  SdO  metres 
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They  reckoned  in  1803  in  the  Tvhole  dis- 
trict of  mines  of  Guanaxuato,  five  thousand 
miners  and  workmen  employed  in  trying  the 
minerals,  in  smelting,  and  amalgamating; 
Eighteen  hundred  and  ninety-six  arastras^  or 
machines  for  reducing  the  minerals  into  powder, 
and  fourteen  thousand  six  hundred  and 
eighteen  mules  destined  to  move  the  baritels, 
and  to  tread  in  the  place  of  amalgamation, 
the  flour  of  the  minerals  mixed  with  mercury* 
The  ar€istra$<Â  the  town  of  Guanaxuato  bray, 
when  there  is  an  abundance  of  mercury, 
eleven  thousand  three  hundred  and  seventy 
qaintalu  of  minerals  per  day.  If  we  recollect 
that  the  produce  in  silver  is  atmualiy  firom 
Ô  to  600,000  mares,  we  shall  find,  by  this 
datum,  that  the  mea»  cmUents  of  the  mm^ 
rals  are  extremely  small. 

The  celebrated  mines  of  Zmmteeasj  irbieb 
Robertson*,  from  what  motive  I  know  not, 
calls  Saetiecas  are,  as  we  have  -  alceady  eh- 
served  older  than  the  mines  of  GuanaxudtOé 
Tbey  began  to  be  worked  immediately  after 
the  veins  of  Tasco,  Zultepeque,  Tlapujahua 
amd  Padmca.  Tiiey  are  situated  on  the 
central  table  land  of  Ijbe  Cordilleras,  which 
lowers  rajwfly  towards  New  Biscay,  and 
towards  ti»e  basin  of  the  Rio  del  Norte.    Tbft 

♦  History  of  America.    Vol.  ii.  p.  389. 
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climate  of  Zacatecas,  as  well  as  that  of  Ca* 
torce    is   much    colder    than    the    climate    of 
Gruanaxuato  and  Mexico.      BanHuetrical  iiiea« 
iurements    will    one    day   determine  whether 
;his  difference  is  owing  to  a  more    northern 
position,  or  to  the  elevation  of  the  mountains* 
The  nature  of    the  former   has  been  ex^r 
mined  by  two   very    intelligent  mineralogies, 
M.  M.  Sonneschmidtf   and  Valencia,  the  one  a 
Saxon,  and  the  other  a  Mexican.     From  the 
whole  of    their    observations  it   appears,  that 
the  district  of  mines  of  Zacatecas  bears  great 
reseniblance  in  its  geological   constitution,   to 
that  of  Guanaxuato.     The  oldest  rocks  which 
appear  at  the  surface  are   syenitic;  and  day 
slate  reposes  on  them,    which  from  the  beds 
of  Lydian    stone,    grauwakkej   and  greensUmê 
which    it     contains,    has    a    resemblance     to 
transition  day  slate.      The   most    part   of  the 
veins    of   Zacatecas   «re    found    in  this    dav 
date.     The    veta  gru^    or    prbdpal   rem, 
has  the  same  direction  as  the  veta  maAre  ^ 
Ouatiaxuato;  the  others   are    g^;i6rally   in    â 
direction   from    east   to  westf     A  porphyry 
4estitute  of  metals,    and  forming  those  naked 

*  BeschreUntng  ier  Berginerkè-refietre  von  MexicQf  p.  l€B 
^->2S7«  Descripoion  geognastiea  del  real  de  ZacaUsas^par 
Don  Vicente  Valencia,  (M.  S.) 

t  Sohre  la  fonuacion  de  las  vetas,  pw  Bm  Aftidre» 
dd.Eios.   (Gajieta  de  Mexico.)  T. xi« a* A, 


206       POLITICAL  ESSAY  ON  THE  [book  tv. 

and  perpendicular  rocks  Tvhich  the  natives 
call  buffasy  covers  in  many  places  the  c/oy 
slate^  especially  on  the  side  of  the  ViUa  de 
XtreSi  where  a  mountain  rises  in  the  midst 
of  these  porphyritic  formations,  in  the  form 
of  a  bell,  the  basaltic  cone  of  the  Campana 
de  Xeres.  Among  the  secondary  rocks  of 
Zacatecas  we  observe,  near  the  amalgamation 
works  of  la  Sauceda^  compact  limestone^  in  which 
Mr*  Sonneschmidt  also  discovered  Lydian  stone, 
an  old  freestone  {urfelsconghmerat)  containing' 
fragments  of  granite*,  and  a  clayey  and 
felspar  agglomération  which  is  e^ily  confounded 
with  the  yrauwakke  of  the  German  mineralo- 
gists. The  presence  of  the  Lydian  stonCi 
with  limestone,  might  tempt  us  to  believe 
that  this  last  rock  belongs  to  transition  lime- 
stone (iiberganys  kalkstein)  which  appears  at 
the  surface  in  the  Cerro  de  la  Tinaja^  eight 
leagues  to  the  north  of  Zacatecas;  but  I 
must  observe  here,  that  on  the  coast  of  South 
America,  near  the  Morro  of  New  Barcelonai 
I  found  hiesel  slate  forming  subordinate  bedis 
in  a  limestone  which  was  undoubtedly  secon- 
dary. 

The  savage  aspect  of  the  metalliferous  moun- 
tains of  Zacatecas,  are  a  singular  contrast  to 
the  great  wealth  of  the  veins  which  they  con- 

*  In  the  Ravin  leading  from  Zacatecas  to  the  con* 
^ent  of  Guadalupe. 


Il 
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tain.  This  wealth  is  displayed,  and  the  fact 
IS  very  remarkable,  not  in  the  ravins,  and  where 
the  veins  mn  along  the  gentle  slope  of  the 
mountains,  but  most  ,  frequently  on  the  most 
elevated  summits,  on  points  where  the  surface 
appears  to  have  been  tumultuously  torn,  in  the 
Eintient  revolutions  of  the  globe*  The  mines 
oi  Zacatecas  produce  yearly  at  an  average, 
from  2500  to  8000  bars  of  silver,  at  134  marcs 
each^. 

The  mass  of  the  veins  of  this  districtt  con  - 
tains  a  great  variety  of  metals,  viz  :  quartz^ 
splintery  harhstone^  calcareous  spar,  a  little  of 
the  sulfate  of  baryte  and  brown  spar  ;  prismatic 
black  silver  called  in  the  country  azul  ace- 
rado  ;  suUuretted  silver,  (azul  plomiUoso)  mixed 
with  native  silver  ;  fiiligenous  silver  (the  siWer^ 
séhwàrtze  of  the  Germans,  polvoriUa  of  the 
Mexicans);  pearl  gprey,  blue,  violet,  and  leek 
green  muriated  silver,  {plata  parda  azul  y  verde) 
at  vei^  inconsiderable  depths,  a  little  red  silver 
(jpetlangue  or  rosicler)  ;  and  native  gold,  parti- 

♦  From  219,866  to  263,839  Ub.  Troy.    Trans. 

f  Sonnetchmidt,  p.  185*  The  minerals  called  by  the  in-' 
habitants  of  Zacatecas  copalUlOf  metal  cenizo,  and  metal  azul 
de  pldtOf  appear  to  this  mineralogist  mixtures  of  galena, 
sulfuretted  silver,  and  native  silver,  I  have  thought  proper 
to  insert  these  synonimes  of  the  Mexican  minerals,  be* 
cause  their  knowledge  is  very  important  to  the  min^ralo* 
gloal  travellen  See  GarceSf  Nueva  Thcaria  del  beneficio  de 
hi  metaki,  p«  87, 124,  aad  1S8. 
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cularly  to  the  soutli  west  of  the  town  of  Za»^ 
catecas;  argentiferous  siilfuretted  lead  (soroelie 
phmosa  reluciente  y  tescatete)  ;  carbonated  lead; 
blacky  brown,  and  yellow  sulfuretted  zinc,  {esto^ 
rojque  and  qjo  de  vivorà)  ;  pyrite  of  copper  and 
iron  (bronze  nochistUy  or  dorado ^  and  bronze 
chino)  ;  magnetical  oxydulo ted  iron;  blue  and 
green  carbonated  copper,  and  sulfuretted  aiitir- 
mony.  The  most  abundant  metals  of  the  ce- 
lebrated vein  called  the  veta  grande,  are  pris^ 
matic  black  silver  (sprodglaserz),  sulfuretted  ro 
vitreous  silver,  mixed  with  native  silver  and 
silberschfvàrze. 

The  Intendancy  of  Zacatccas   contains  the 
mines   of  FresniUoj   and    those  of  SombrereU. 
The  former  are  very  feebly  wrought,  and  are 
situated   in  an  insulated    group  of  mountains, 
which  rise  above  the  plains  of  the  central  tabi^ 
land.     These  plains  are  covered  with  porpfay^ 
ritic  formations;  but  the  metalliferous    group' 
itself  is  composed  of  grauwakke.     According  tcp^ 
the  observation  of  M.  Sonneschmidt,  the  rock.. — 
is  traversed  there  by  an  imiumerable  quantitjf 
of  veins,  rich  in  grey  and  gTeen  muriated  silver» 
'  The  mines  of  Sombrerete  have  become  cele- 
brated, from  the  inunense  riches  of  tjhe  vein 
of  the  vetu  negra,  which  in  the  space  of  a  few 
months  left  to  the  family  of  Fagoaga,  (Mar- 
ques del  Apartado)  a  net  profit  of  more  thap 
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80  millions  of  livres  tournois^.  The  most  part 
of  these  veins  are  found  in  a  conipact  lime- 
stone^ which  contains  like  that  of  the  Sanceda 
klesel  slafc^  and  lydian  stone.  The  dull 
red  silver  particularly  abounds  in  this  district 
of  mines} and  it  has  been  seen  to  form  the 
whole  mass  of  the  veins  which  have  «lore 
than  a  metre  in  extentf  (puissance).^  Near 
Sombrerete  the  mountains  of  secondary  calca- 
reous formation,  rise  much  above  the  porphy- 
ritic  mountains.  The  Cerro  de  Papanton  ap-^ 
pears  to  be  more  than  3400  metresj;,  above 
the  level  of  the  sea. 

The  mineral  deposit(»ry  of  Catorce,  holds  at 
present  the  second  or  third  rank  among  the 
mines  of  New  Spain,  classing*  them  according 
to  the  quantity  of  silver  which  they  produce. 
It  was  only  discovered  in  ihe  year  1778.  This 
discovery,  and  that  of  the  veins  of  Gualgayoc, 
in  Peru,  vulgarly  called  the  veins  of  Chota, 
are  the  ibost  interesting  in  the  history  of  the 
mines  of  Spanish  America,  for  the  last  two 
centuries.  The  small  town  of  Catorce,  the 
true  name  of  which  is  la  Purissima  Cancep- 
cioH  de  Alawws  de  Catorce  ;  is  situated  on  the 
calcareous  table  land,  which  declines  towards  > 
the    nuevo    reyno    de    Léon,  and  towards  the 

"»  le  dSS,400  Sterling.     Trans. 

f  More  than  3  feet  3  inches.    Tram. 

i  11,184  feet.    Tmu.     '" 
VOL.   m.  P 
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prorince  of  New  Santander.  From  the  bomm 
of  these  mountains  *  of  secondary  compact 
limestone,  masses  of  basak,  and  porous  amygda- 
loid rise  up  as  in  the  Yicentin,  which  resraable 
▼<4eanic  productions,  and  which  contain  ^o 
rine,  zeolite,  and  obsidian.  A  great  number 
of  veins  of  small  extent,  and  very  variable  in 
their  breadth  and  direction,  traverse  the  lime- 
stone, which  itself  covers  a  transition  clagf  Hate  ; 
and  the  latter  perhaps  is  superimposed  to  the  sye^ 
nitic  rock  of  thé  Buffa  del  Fraile^  The  greatest 
number  of  these  veins  are  icestem  {spathgangt)  > 
and  their  inclination  is  from  %V  to  80^  towards 
the  north  east.t  ^^^  minerals  which  form 
the  gangvte  are  generally  found  in  a  state  of 
decomposition.  They  are  wrought  with  the  flMrf* 
toci,  the  pickaxe f  and  with  thç  barei"  (pmntrok.) 
The  consumption  of  powder  is  much  less  than  at 
Guanaxuato,  and  at  Zacatecas.  These  mines 
possess  also  the  great  advantage  of  being  ahnost 
entirely  dry,  so  that  they  have  no  need  of  costly 
machines  to  draw  off  the  water. 

In  1773,  Sebastian  Coronado,  and  Antonio. 
Lianas,  two  very  poor  individuals,  discoyered 
veins  in  a  situation  now  ealled  Cerro  de  Co* 
twee  ViefOf  on  the  western  slope  of  the  Pir 

*  Near  the  mine  del  Padre  Flore»,  and  on  the  road 
from  San  Ramon  to  Ca!tovoeff8ennetekHiidtf  p.  279.) 

t  jyescn^dÊik^elBMàideCeâotct^peirDmJoi^ 
Gonaealet  Cwto^  1890  (ManuMvipt). 
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chaco  de  la  Variga  de  Plata.  They  began  to 
trork  these  veins,  which  were  poor  and  in- 
constant in  their  produce.  In  1778,  Don  Bar- 
nabe Antonio  de  Zepeda,  a  miner  of  the  Ofo 
del  Affua  de  Matchuala,  went  ov^  during  three 
months,  this  group  of  arid  and  calcareous 
mountains.  After  attentively  examining  the 
ravins,  he  was  fortunate  enough  to  find  the 
crest  or  surface  of  the  veta  grandef  on 
which  he  immediately -dug  the  pit  of  Guada^ 
Iftpe.  He  drew  from  it  an  immense  quantity 
of  muriated  silver,  and  cohmdos  mixed  with 
native  gold;  and  he  gfained  in  a  sboi:t  time 
.mœre  than  half  a  milli^c»!  of  piastres^.  From 
ftiat  period,  the  mines  of  Catorce  were  wrought 
with  the  greatest  activity.  That  of  Padre 
Flares  alone  produced  in  the  first  year  1|6(X),000 
piastresf;  but  the  vein  nnly  displayed  great 
riches  from  50  to  150  metres|  (rf*  perpe^dicular 
^epth.  The  famous  mine  of  Purissima  belonging 
to  ColMiel  Obregcm,  has  scarcely  ever  ceased 
since  1788,  to  yield  annually  a  net  profit  of 
S00;000  piastres§;  and  its  produce  in  1706 
iiiÉioimted  to  l,300/)00  piastres,  while  the  ex- 
^tiees  of  working  did  net  amount  to  more  than 
rfiO^OOO.    The  vem  of  Purissima^  which  is  ijio^ 

P  d  109,383  sterling.    Thims, 
t  Upwards  ef  tf  350,000  steiiing.    Trans^ 
t  Fvùm  IM  to  398  tet.    Trfms. 
Î  .Ké»»752  sterling.    X^gm. 
V  2 
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the  same  with  that  of  Padre  FloreSj  sometimes 
reaches  the  extraordinary  extent  of  40  metres*  ; 
and  it  was  worked  in  1802,  to  the  depth  of 
480  metresf.  Since  1798,  the  value  of  the 
minerals  of  Catorce  has  singularly  diminished; 
the  native  silver  is  now  rarely  to  be  seen; 
and  the  metales  colorados,  which  are  an  inti- 
mate mixture  of  muriated  silver,  earthy  car- 
bonated lead,  and  red  ocre,  begin  to  give  place 
to  pyritous  and  coppery  minerals.  The  actual 
produce  of  these  mines  is  nearly  400,000  marcs 
of  silver  annually.  J 

The  mines  of  Paclmcaj  Real  del  Monte,  and 
Moran,  are  highly  celebrated  for  their  antiquity, 
their  wealth,  and  their  proximity  to  the  capital. 
Since  the  beginning  of  the  eighteenth  century, 
the  vein  of  lu  Biscaina,  or  Reed  del  Monk, 
has  alone  been  wrought  with  activity.  The 
working  of  the  mines  of  Moran  was  only 
resumed  within  these  few  years;  and  the  mi- 
neral depository  of  Pachuca,  one  of  the  richest 
of  all  America,  has  been  wholly  abiandoned 
since  the  terrible  fire  which  took  place  in  the 
famous  mine  del  Encino,  which  alone  famished 

•  more    than  80,000  marcs  of  silver  annually^* 

*  The  wooden  work  which  supported  the  roof 

♦  ISl  feet.    Trans. 

f  1574  feet.   Trans. 

t  262,526  lib.  Troy.     Trtms. 

j$  19,689  lb.  Troy.     Trans. 
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of  the  galeries  was  consumed  by  fire,  and  the 
greatest  nuihber  of  the  miners  were  suffocated 
before  being  able  to  reach  the  pit.  A  similar 
conflagration  in  1787,  put  a  stop  to  the  work- 
ing of  the  mines  of  Bolauos,  which  were  only 
again  begun  to  be  cleared  out  in  1792. 

The  valley  of  Mexico  is  separated  from  the 
basin  of  Totoniko  el  Gi^andej  by  a  chain  of  por- 
phyritic  mountains,  of  which  the  highest  summit* 
is  the  peak  of  the  Jacal,  elevated  according 
to  my  measurement  with  the  assistance  of  the 
barometer,  3124  metresf  above  the  level  of  the 
sea.  This  porphyry  serves  for  base  to  the 
porous  amygdaloid,  which  surrounds  the  lakes 
of  Tezcuco,  Zumpango,  and  San  Christobal. 
It  seems  '  to  be  of  the  same  formation  with 
that,  which  in  the  road  from  Mexico  to  Aca- 
pulco,  immediately  covers  the  granite  between 
Sopilote  and  Chilpansingo,  near  the  village  of 
Acaguisotla,  and  TAlto  de  los  Caxones.  To 
the  north  east  of  the  district  of  Real  del 
Monte,  the  porphyry  is  at  first  concealed  under 
ihe  columnar  basalt  o{  the  farm  of  Regla,  and 
farther  on  in  the  valley  of  Totonilco,  under 
beds  of  secondary  formation.  The  Alpine  lime- 
stone of  a  greyish  blue,  in  which  is  the  famous 
cavern  of  Danto,  called  also  the  pierced  moun- 

*  See  my  Nwdiement  Barometriquej^.  40—42  n,  290—312. 
t  10,248  feet.     Trans. 
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tain,  or  the  bridge  of  the  Mother  of  Crod*,  seems 
to  repose  immediately  on  the  porphyry  of  Moran. 
It  contains  near  the  Puerto  de  la  Mesa,  veins 
of  galena,  and  we  find  it  covered  with  three 
other  formations  of  not  so  old  an  origin,  which 
naming  them  in  the  order  of  their  superposition, 
are  the  Jura  limestone f  near  the  baths  of  Toto- 
nilco,  the  slate-free-stone  of  Amojaque,  and  a 
ffl/ps  of  secondary  formation  mixed  with  clay. 
The  position  of  these  secondary  rocks  which  I 
carefully  observed,  is  so  much  the  more  remark- 
able, as  it  is  the  same  with  that  which  has 
been  discovered  in  the  Old  Continent,  accord- 
ing f o  the  excellent  observations  of  M.  M.  da 
Buch  and  Freiesleben. 

The  mountains  of  the  district  of  mines  of 
Real  del  Monte,  contain  beds  of  porphyry, 
which  with  respect  to  their  relative  aniiquUjff 
differ  a  good  deal  from  one  another.  The  rock 
which  forms  the  roof  and  the  wall  of  the  ar- 
gentiferous veins,  is  a  decomposed  porphyry 
of  which  the  base  sometimes  appears  clayey, 
and  sometimes  analogous  to  the  splintery  horn- 
stone.  The  presence  of  homblend  is  frequwitly 
announced,  merely  by  greenish  stains  inter- 
mingled with  common  and  vitreous  felspar.  At 
▼ery  great  elevations,  for  example,  in  the  beau* 
tiful  forest  of    oak   and  pine  of  Oyamel,  we 

•  Pumtte  de  la  Mmbe  de  Did. 


OHAP.  S.]  KINGDOM  OP  NEW  SPAIN»       ftlÂ 

find  par{diyrie8  with  a  base  of  pearled  êtone, 
containing  bedded  and  reniform  obndian  (en 
eauches  et  en  rognons)^ 

What  relation  exists  between  these  last  beds# 
which  several  distinguished  mineralogists  con- 
sider Si  Tolcanic  productions,  and  the  porphy- 
ries of  Pachuca,  Real  del  Monte,  aoid  Moran, 
in  which  natum  has  deposited  enormom  masse» 
of  sulfîiretÉed  silrer  and  argentiferous  {prîtes? 
This  probkna  which  is  one  of  the  loMsl  diffi^ 
cult  in  geology,  will  only  be  resohred  whett 
a  great  number  of  zealous  and  iat^igetift  trp^ 
yellersr,  shall  have  .gone  over  tk  Mexican  Çof- 
dillelras^  and  carefulfy  studied  the  immense  va- 
riety of  porphyries  which  are  destitute  of  quarts, 
and  which  abound  both  ijfx  honblend  tod  ^ 
treous  felspar. 

The  dis^t  of  minev  of  Rea}  eel  Monfei, 
dtoea  not  Asplay  as  at  Freiberg  ik  Sa&ony,  Derby* 
shire  m  EnglatKl,  or  as  iii  t)ke  Aioatftajns'  of 
^imapaa  and  Tasieo  kk  New  8paM>  a  gHeat 
■naaber  of  rick  veia»  of  sflMiJI  e^tént^  mt  a 
i»naU  tract  of  grounds  It  ratkier  i^èsambles 
Aie  mountainsi  «f  the  Vtmftty  and  SeheMaifii 
itt  Hamçëf  or  Aose  of  Ghlanaxuato  and  PoCosi, 
MH  America^  of  whiek  the  riches  are  oentaitted 
in  a  few  mineral  depositions  of  very  consi* 
derable  dimensions.  The  four  veins  of  Bis* 
i^aina,  Rosario,  Cabrera^  and  Encino^  run  through 
th^  districts  of  Real  del  Mont^  from  Moran 
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and  Pachiicay  at  extraordinary  distances,  with- 
out changing  their  direction,  and  ahnost  with- 
out coming  in  contact  with  other  veins  which 
traverse  or  derange  them . 

The  vetii  de  la  Biscaina  not  so  extensive,  but 
perhaps  still  richer  than  the  vein  of  Guanaxu- 
ato,  wa^s  successfully  wrought  from  the  sixteenth 
to  the  beginning  of  the  eighteenth  century. 
In  1726  and  1727,  the  two  mines  of  Biscaina 
and  Xacal,  still  produced  together  542,700  marcs 
of  silver*.  The  great  quantity  of  water  which 
filtrated  through  the  crevices  of  the  porphy- 
ritic  rock,  joined  to  the  im|>erfection  of  the 
means  of  drawing  it  oft',  compelled  the  miners 
to  abandon  the  works  when  they  were  yet 
only  120  metresf  in  depth.  A  vei-y  enterprising 
individual,  Don  Joseph  Alexandro  Bustamente, 
was  courageous  enough  to  undertake  a  level 
near  Moran  ;  but  he  died  before  completing 
this  great  work,  which  is  2362  metres^  in 
length  from  its  mouth,  to  the  point  where  it 
crosses  the  vein  de  la  Biscaiwh  The  direction 
of  this  vein  is  hor.  6;  and  its  inclination  is  So"" 
to  the  south:  its  extent  is  from  four  to  six 
metres§.  The  direction  of  the  porphyry  of 
this  district  is  generally  hor.  7-8,  with  an  incli- 

♦  856,182  lib.  Troy.    Trans. 

f  393  feet.    Trans. 

X  7715  feet.    Trans. 

j  nrom  18  to  19feet    Thms. 
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nation  of  60°  to  the  north  east,  particularly 
in  the  road  from  Pachnca  to  Real  del  Monte, 
the  level  is  at  first  cut  through  the  solid  rock, 
(querschlaffsweise)  in  a  direction  of  hor.  7,  to- 
wards the  west;  but  farther  on  it  takes  its 
way  over  three  different  veins,  hor.  11-12  of 
which  one  alone  the  veta  de  le  Soledad^y  has 
furnished  a  sufficiency  of  silver  minerals  to 
pay  all  the  expences  of  the  undertaking.  The 
level  was  only  finished  in  1762,  by  Don  Pedro 
Tereros,  the  partner  of  Bustamente.  The  for- 
mer known  by  the  title  of  Count  de  Régla, 
as  one  of  the  richest  men  of  his  age,  had  al- 
ready drawn  in  1774,  a  net  profit  of  more  than 
2Ô  millions  of  livres  tournoisf,  from  the  mine 
of  Biscaina.  Besides  the  two  ships  of  war  which 
he  presented  to  King  Charles  the  Third,  one  of 
them  of  120  guns,  he  lent  five  millions  of  francs  J 
to  the  Court  of  Madrid,  which  have  never  yet 
been  repaid  him*  He  erected  the  great  amalga- 
mation work  of  Regla,  at  an  expence  of  10  miU 
lions§  ;  and  he  purchased  estates  of  an  immense 

*  It  is  believed  that  this  vein  is  the  same  with  that  which 
M.  D'Elhujar,  began  to  work  in  the  pit  of  Cambrera,  at 
Moran.  It.  appeared  to  me  however  that  the  veta  de  Ca* 
trera,  is  rather  the  same  with  that  of  Sania  Brigida^  and 
that  its  principal  wealth  is  to  be  found  in  following  it 
towards  the  mine  of  Jesus. 

t  iS  1,04^1,750  Sterling.    Trans. 

X  1^208,350  Sterling.    Trans. 
.     §  iS  416,700  Sterling.    Trans. 


318       POLITICAL  ESSAY  ON  THE         [book  iy. 

extent,  and  left  a  fortune  to  his  childreo,  which 
hasr  only  been  equalled  in  Mexico,  by  that  of 
the  Count  de  la  Yalenciana. 

The  level  of  Moran  traverses  the  vein  of  la 
Biscainaj  in  the  pit  of  San  Ramon,  at  a  depth 
of  210  metres^,  below  the  level  of  the  surface, 
on  which  the  haritels  a  chevaux  are  placed. 
The  profit  of  the  proprietor  has  been  annually 
diminishing  since  1774.  In  place  of  catting 
ffokfies  of  investigation,  to  discover  the  vein 
on  a  great  extent,  they  continued  their  sinking 
operations  to  a  depth  of  97  metres  below  the 
levelf.  At  that  depth,  the  vein  («reserved  its 
great  wealth  in  sulfur etted  silver,  mixed  vidth  n^ 
tive  silver,  but  the  abundance  of  water  increased 
t^  such  a  degree,  that  28  hariUlSf  each  of  which 
required  more  than  40  horses,  were  not  suffi* 
cient  to  draw  it  off.  In  1783,  the  weekly  ex- 
pence  amounted  to  45,000  francsj;.  After  the 
deaib  of  the  old  Count  de  Régla,  the  work» 
were  suspended  till  1791,  when  they  ventured 
Uk  re-establish  all  the  hariteh.  The  expenee 
of  these  machines  which  drew  up  the  water, 
not  by  means  of  pumps,  but  by  bags  suspended 
to  ropes,  then  amounted  to  more  than  7âO,O0ft 
franc»  per  annum§«    At  lei^h  they  reachedi 

*  688  feet.    Trans. 

t  317  feet.     Trans. 

t  1^1875  Steriiag.     Trms. 

f  1(31,252  StoiUng.    TVmm 
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the  deepest  point  of  the  miiie,.which  aceordtng 
to  my  measurements^  is  only  324  metresrf  above 
the  level  of  the  take  of  Zumpango;  birt  the 
minerals  which  Uiey  extracted  did  not  comr 
pensate  the  expence  of  the  process^  and  the 
mine  was  again  abandoned  in  1801. 

It  is  snrprizing  that  tibey  never  thonght  of 
sKMiMiag  to  this  wretched  plan  of  drawÎAf 
off  the  water  by  bags,  proper  pamp  appai^atwit 
pot  in  motion  by  horse  baritets,  by  bydraulical 
whedbst,  op  by  machines  moved  by  a  column  o( 
water  (cohnne  d'eau).  A  level  begun  at  Pachi^s^. 
or  lower  down  towards  Gazave  in  tbe  valley  of 
Mexicoy  would  have  exhausted  the  mineof  Bis«. 
caina  at  the  pit  of  8an  Ramom^  for  a  d^k  of  8^70i 
metres^.  The  same  object  could  be  attain^  all 
1ms  expence,  byioUowing  the  project  of  M.D*£S|»' 
huyajT»  in  {^lacing  the  mouth  of  a  new  level  near 
Omitlan,  in  the  road  whidb  leads  firom  Moraa»  tob 
the  place   of  amalgamation  at  SUgla.    Thi». 

*  I  fimnd  the  absolute  height  of  the  lake  of  iftmj^tmgiK 
2S84  nietres (7492 feet.  Trans.);  the  pit  of  Sanioii  SSlft 
meters  {923$  fe^t.  Trans.\;  now  the  deepest  point  of  the 
mine  of  Biscaina  is  d07  mètres  {1006  feet.  Trans.)  beloir 
die  upper  mouth  of  the  pit  I  insert  these  restdts  here, 
becaase  in  the  country  it  is  genetally  helieved,  that  the 
vprks  ef  tfie  Reid  del  Monte,  have  slrea^y  nticlmi.  tht 
level  of  the  salt  lake  of  Tezeuco. 

t  I062feet     Trans» 

t  1213  feet.    Trans. 
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Isust    level    before  reaching    3800    metres  *  in 
length,  would  cut  the  vein  of  Biscaina. 

The  very  wise  plan  which  the  Count  de  Régla 
at  present  follows  is,  to  leave  off  the  clearing  of 
the  old  worksy  and  to  examine  the  mineral 
depository f  in  points  where  it  has  never  yet 
been  worked  (in  uuverjahretiem  felde).  In 
studying  at  Real  del  Monte,  the  surface  and 
undulations  of  the  ground,  we  observe  that  the 
vein  of  Biscaina  has  furnished  for  three  cen- 
turies its  greatest  riches  on  a  single  point, 
that  is  to  say,  in  a  natural  deepening  (enfonce- 
ment) contained  between  the  pits  of  Dolores, 
Joya,  Sau  Cayetano,  Santa  Teresa,  and  Gauda- 
lupe.  The  pit  from  which  the  greatest  qimn- 
tity  of  silver  minerals  has  been  extracted,  is  that 
of  Santa  Teresa.  To  the  east  and  west  of 
this  central  point,  the  vein  is  strangled  for  a 
distance  of  more  than  400  metresf .  It  pre- 
serves its  primitive  direction,  but  being  des- 
titute of  metals,  it  is  reduced  to  an  almost 
imperceptible  vein.  For  a  long  time  it  was 
believed  that  the  vein  of  Biscaina  was  in- 
sensibly lost  in  the  rock  ;  but  they  discovered 
in  1798  very  rich  metals,  at  a  distance  of 
more  than  âOO  metres^,  to  the  east  and  west 
of  the  centre  of  the    old  works.     They  then 

♦  12,466  feet.     Trans. 
t  1312  feet.    Trans. 
X  1640  feet.    Trans. 
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sank  the .  pits  of  Saii  Ramon  and  San  Pe- 
dro; and  they  discovered  that  the  vein  re- 
sumed its  old  power,  and  that  an  immense 
field  was  opened  to  new  undertakings.  When 
I  visited  the  mines  in  the  month  of  May 
1803,  the  pit  of  San  Ramon  was  only  then  30 
metres  in  depth^;  and  it  will  be  nearly  240 
metresf  to  the  bottom  of  the  level  of  Moran, 
which  is  itself  still  distant  45  metres j;  from 
the  point  which  corresponds  to  the  intersection 
of  thei  new  pit,  and  the  roof  of  the  level.  In 
its  present  state,  the  mine  of  the  Count  de 
Kègla,  annually  yields  more  than  from  ôO  to 
60,000  marcs  of  silver§. 

The  vein  of  Biscaina  contains  in  the  points 
of  the  principal  mines,  lacteous  quartz^  which 
frequently  passes  into  splintery  hômstone,  ame- 
thyst, carbonate  of  lime,  a  little  of  sulfate  'of 
barjrtes,  sulfuretted  silver  mixed  with  native 
silver,  and  sometimes  prismatic  black-  silver 
(sprodff laser z),  dull  red  silver,  galena  and  py- 
rites of  iron  and  copper.  Theise  saine  silver 
minerals  are  found  near  the  sarface  of  the 
ground  in  a  state  of  decomposition,  and  mixed 
with  oxide  of  iron,  like  the  pacos  of  Peru; 
Near  the  pit  of    San    Pedro,  the  pyrites  are 

♦  98  feet.    Trans. 

t  787  feet.    Trans. 

X  147  feet.    Trans. 

§  From32,815to39,37aib.Troy,  Trans.*  y 
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totnetimeis  richer  in   silver  than  the  mine -of 
falftiretted  silver. 

The  mines  of  Moran  formerly  of  great  ee- 
ldl>rity,  have  been   abandoned  for    40  yeans;^ 
on  account  itf  the  abundance  of  water  which 
they  conld  not  draw  off.    In  this  district  df 
nines,  which  is  in  the  vicinity  of  that  of  Keaî 
del  Monte,  near  the  month  of  the  gre«t  level 
of  BiscMia^  there  was  placed  in   1801  n  ma- 
diine  à  colonne  éF^au^^f  which  the  t^linder 
ii    96  centimetres  in  hei^t,  and  16  in  di»- 
melM^.    This  machine    the  first  of  the  kind 
9v¥t  oMtftructed  in  America,  is  much  sc^rinr 
to  those  of  the  mines  of   Hung^ary.    It  was 
«xecntèd  agreeably  to  the  calculations  and  plans 
of  M.  ^  &io,  pqK>fes80r  of  mineralogy  in  Mexieo, 
who  has  i^ÎBÎted  the  most  celebrated  mines  of 
•Eorti^aisd  who  possesses  at  once  the  nMst 
ifoiid   anè  vnrious  acquisitions.     The  merits 
the  e^Beoiltion  k  <kiè  to  M.  Lachaussée  a  .Bra^ 
%ant  Jirtist  x>f  great  talents,  who  has  also  filteil 
ttp  (for  the  vAacA  of  mines  of  Mexico,  a  v«ry 
iMmtckddie  «mllertion  of  modds,  for  the  nse  «f 
Muâantu  4>f  oneohaincs  and  hydrodunamioksf . 
«it  9  td  be  Mgretted  titttt  thia  fine  macdiine,  in 
irtiidbi  tii^  fcgttlator  of  the  suckers:|:  is  put  in 

*  ia23by6*S9iiichet.    I¥am. 
t  See  Vol.  i.  p.  «16. 
t  JDeliiâ,  dis  mines  de  SBknmdtZf^àitiaa  of  M.  Schreiber». 
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motion  by  a  particular  mechanism,  was  placed 
in  a  situation  where  there  is  great  difficaHyn 
procuring  a  sufficiency  of  water  to  keep  it  going. 
When  I  was  at  Moran,  the  pumps  could  ^ly 
work  three  hours  a  day.  The  construction  of 
the  machine,  and  the  aqueducts  cost  80,000 
piastres*  ;  they  did  not  at  first  calculate  on 
more  than  half  of  the  expence,  and  they  ima^ 
gined  tl^  mass  of  water  to  be  very  considéra-' 
Me  ;  but  the  year  in  which  the  water  was  nlea« 
sured  being  exceedingly  rainy,  it  was  be- 
lieved to  be  much  more  abundant  than  it 
actually  was*  It  is  to  be  hoped  that  the  new 
canal  which  was  going  on  in  1803,  and  which 
will  be  5000  métresf  in  length,  will  reïnedy 
this  want  of  water,  and  that  the  vein  of  Mo^ 
ran  (hor.  9|  inclined  84*  to  the  north  esâst), 
wilt  be  found  as  rich  at  great  depths,  lis  the 
4iiaféh0Jders  o(  the  mine  suppose.  M.  del  Rio, 
on  my  arrivai  in  New  Spain  had  no  other  view 
fairt;  that  ci  proving  to  the  Mexican  miners  the 
dffieKA  of  machines  of  this  nature,  and  the  pos>* 
lability  of  constructing  theih  in  the  country. 
This  object  has  been  in  part  attained;  and 
it  will  be  much  more  evidently  attained 
when  such  a  machine  shall  be  placed  in  the 
mine^  of  Rayas,  at  Guanaxu^to,  in  that  of  thie 

*  j^lO,937  Sterihig.    TVtfi^ 
f  16,éM  feet  tram. 
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Count  de  Régla,  at  ^al  del  Monte,  or  in 
those  of  Bolanos  where  M.  Sonneschmidt^i 
counted  nearly  4000  horses  and  mules  employed 
in  moving  the  baritels. 

The  mines  of  the  district  of  TascOf  situated 
on  the  western  slope  of  the  Cordillera,  have 
lost  their  antient  splendour,  since  the  ^id  of  the 
last  century  ;  for  in  their  present  state,  the  veins 
of  Tehuilotepec,  Sochipala,  Cerro  delLimou) 
San  Estevan,  and  Gautla,  do  not  altogeth^ 
yield  more  than  60,000  marcs  of  silver  annually  t« 
During  the  year  1752  and  the  ten  following 
years,  the  mines  of  Tasco  were  ^vrought  with 
the  greatest  activity  and  success.  This  acti- 
vity was  owing  to  the  enterprising  mind  ,of 
Joseph  Laborde,  a  Frenchman,  who  caine 
into  Mexico  very  poor,  and  who  in  1743,  ac- 
quired immense  wealth  in  the  mine  of  la  Gjb^ 
fiada  of  the  Real  de  Tlapujahua.  We  have 
already  spoken;];  in  another  place  of  the  re-: 
verses  of  fortune  several  times  experienced  by^ 
this  extraordinary  man.  After  building  a  church 
at  Tasco,  which  cost  him  400,000  piaâtres,$; 
he  was  reduced  to  the  lowest  poverty,  by  th|Ç 
rapid  decline  of  those  very  mines,  from  which, 

*  Sonneschmid*  p*  241. 
t  39,378  lb.  troy.    Trans, 
i  Vol.  ii.  p.  186. 
$1^87,507  Sterling.     Trans. 
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be  had  ImnuaUy  draivnfroiii  2  to  300,000*  marcs 
of  silver.     Tfee  arcMiisfaop  liaving   given  him 
^rmission  io  sell  a  golden  sun  enriched  with 
diamonds,  with  which  he  had  adorned  the  taber- 
nacle of  the  church  of  Tagco,  he  withdrew  to  Zaca- 
fecas  with  the  produce  of  this  sale,  whi(;h  amounted 
to  100,000  piastresf.  The  district  X)f  mines  of  Za- 
jCÀtëcas  was  then  in  such  a  state  of  abandonment, 
that  it  scarcely  furnished  fifty  thousand  marcs  J 
of  silver   annually    to    the    mint    at    Mexico. 
^Laborde    undertook  to    clear   out  the  famous 
mine^  of  Quebradilla,  in  which  undertaking  he 
iMt  all  his  property,  without  attaining  his  ob- 
ject.    With  the  small  capital  which  reriaained 
to  him,  he  began  to  work  on  the  veta  grande  y 
and  sunk  the   pit  of  La  Esperanza,   when  a 
f»econd    time    he     acquired     immense    wealth. 
;The  sUver  produce  of  the  mine  of  Zacatecas 
rose  then  to  500,000  marcs§  per  annum;  and 
though  the  abundance  of  metals  did  not  long 
continue  the  same,  he  left  at  his  death,   a  fortune 
of  nearly  three  millions  of  livres  Toumois||.  Ite 
compelled  his  daughter  to  enter  into  a  Convent, 
that  he  might  leave  his  whole  fortune  to  an  only 
son,  who  afterwards  voluntarily  embiraced  the 

*  From  131,263  to  196,8941b.  troy.     Trans. 
f  £2\fil6  sterling.     Trans. 
t  32,8151b.  troy.    Trans. 
§  328,1531b.  troy. 
II  rfMSjOiO  •tèr\ing.    Trans. 

veil.  III.  a 
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ecclesiastical  office.  In  Mexico^  and  every 
where  else. in  the  Spanish  provinces,  it  is  ex- 
trcincly  rare  to  see  children  following'  the  pro- 
fession of  their  fathers;  and  we  do  not  find 
there»  as  in  Sweden,  Germany,  and  Scotland, 
families,  in  which  the  business  of  miner  is 
hereditary. 

The  veins  of  Tasco,  and  the  Real  de  Te- 
huilotepec,  traverse  arid  momitains,  furrowed 
by  verj'  deep  ravins.  The  oldest  rock  which 
ap)>ears  at  the  surface  in  this  district  of  mines, 
is  the  primitive  slate  {ihonsckieferf)  which 
(u\sses  into  the  micaceous  slate.  Its  direction 
is  hot.  S — 1;  and  its  inclination  40*  to  the 
north-west,  as  I  obser\ed  in  the  Cerro  de  San 
ll^iiacio,  and  to  the  west  of  Tehuilotepec,  in 
the  Cerro  de  hi  Compana,  where  CcHtez  b^an 
his  gallerx  of  investigfation.  The  micaceous 
skvie  probably  reposes  on  the  granite  of  Zom- 
))auo^>,  and  on  that  of  the  valley  of  P^pagallo; 
aint  it  ap\>cars  covor^l  near  Achichintla,  and 
Aoiuiiiscla,  with  a  porphyritic  formation»  whîck 
ooutains  both  common  and  vitreous  fet^par,  and 
IkhIs  of  blackish  bn>wn  pitch  siame  (jpeAaâem) 
III  the  environs  of  Tasco«  TehuU^epec,  aad 
liuunu  primitixe  sla(t  serves  tor  base  to  the 
bluislv^'x  «  and  fir^ueully  porous  compact  fime- 
stc^uo  Ivlou^îu^  lo  the  i-Jpi%t  JiHrmmiiom.  This 
Umc^txnH^  coûtons  uviny  ^Mdi»aie  beds^  sooie 
af    lauuUat    $>l^   :^d   oibeis   ot   sbte-dajTi 
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(schieferthon)  charged  with  carbon.  In  as- 
cending from  the  banks  of  the  lake  of  Tuspa 
to  the  Suhida  de  Tasco  el  ViejOj  we  found 
petrifactions  of  trochites,  and  other  univalve 
shells  contained  in  this  limestone.  The  stra- 
tification was  very  marked,  but  its  banks  follow 
by  gToups  different  directions  and  inclinations. 
A  grey  stone  with  a  calcareous  cement  reposes 
on  this  limestone  of  Tasco,  the  same  with  that 
which  covers  the  plains  of  Sopilote,  and  the 
fertile  table  land  of  Çhilpansingo. 

The  district  of  mines  of  Tasco,  and  of  Ûïq 
Real  de  Tehuilotepec  contains  a  great 
number  of  veins,  which  with  the  exception 
of  the  Cerro  de  la  Compana,  are  all  directed 
fvom  the  north-west  to  the  south-east,  hor.  7 
-^9.  These  veins,  like  those  of  Catorce,  tra- 
verse both  the  limestone  and  the  micaceous 
)slate  which  serves  for  its  base;  and  they  ex- 
hibit the  same  metals  in  both  rocks.  These 
metals  have  been  much  more  abundant  in 
the  limestone.  The  mines  have  become  ex- 
tremely  poor  since  they  were  compelled  to 
work  the  veins  in  the  micaceous  sl^-te.  A 
very  intelligent  and  a  very  active  miner,  Don 
Vicente  de  Anza,  wrought  the  mines  of  Te- 
huilotepec to  the  depth  of  224  metres*;  ^nd 
he  cut   two    excellent   levels   for    a  length  of 

*  734  feet.    Trans. 

a2 
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1200  metres*  ;  but  tmfortunately  he  found  tint 
the  same  veins  which  had  furnished  consider- 
able riches  at  the  surface  of  the  eartii,  were 
at  great  depths  as  poor  in  red  silver  raineraby 
as  abundant  in  galena,  pyrites,  and  yeflow 
blende. 

An  extraordinary  e^ent  which  happened  on 
the  16th  February,  1802,  completed  the  mm  of 
the  miners  of  this  district.  The  mines  of  Te- 
huilotepec  like  those  of  Guautla,  have  at  all 
times  wanted  the  necessarj'  water  to  put  in 
motion  the  hocards  and  other  macliinesy  which 
prepare  the  minerals  for  the  process  of  amal- 
ofamation.  The  most  abundant  stream  used 
in  the  works,  issued  firom  a  cavern  in  the  lime 
rock,  called  the  Cue  va  de  San  Felipe.  This 
rivulet  was  lost  in  the  night  between  flfc 
16th  and  17th  of  February,  and  five  days 
afterwards,  a  new  spring  was  found  at  five 
leagues  distance  from  the  cavern,  near  Ae 
village  of  Platanillo.  It  has  been  proved  by 
researches  of  the  greatest  interest  for  geology, 
of  which  I  shall  speak  in  another  plaoe,  that 
there  exists  in  this  country,  between  the  vil- 
lages of  Chamacasapa,  PlataniUo,  and  Tehoi- 
lotepec,  in  the  bosom  of  calcareous  mountainsi 
a  series  of  caverns  and  natural  gtiUeries,  and 
that    subterraneous    rivers,    like    those  of  the 

•  3936  feet.  Tmns. 
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county  of  Derby- in  England,  traverse  those 
galleries,  which  communicate  with  one  anothep. 
The  yeins:  of  Tehuilotepec  we  in  general 
western  (spafgimge);  they  are  from  two  to 
three  metres  in  extent*,  and  being  separated 
from  the  rock  by  a  strip  of  clayey  slime, 
they  fonuL'  several  lateral  branches,  which  en- 
rich the  principal  vein  where  they  accampanyi 
(se  traînent)  it.  Their  ;structure  hajs^  this  par* 
ticularity,  that  the  metallick  mineral  is  rarely 
disseminated  throughout  all  the  gangue^  but 
collected. in  a  single  band,  which  is  sometime^ 
near  the  roof,  and  sometimes  near  the  wall  of 
the  vein.  In  general,  the  mineral  deposito^es 
of  Tasco  and  Tehuilotepec  are  extremely  »w- 
constant  in  their  produce.  As  to  the  nature 
of  the  mass  of  which,  they  are  constituted,.  \ 
perceived    four    veiy    different  formatims   c£ 

veinSf  viz. 

.  ..•,•■ 

1.  Oxide  of,  brawny  red»  and  y/elUiwir^  ijQ 

whiph  native  and  sulfuretted  éïv^x,  ar^   disse- 

.  *     ■  .  ■  •         '  ■ .     ■■  •  - 

çûi^atpdr  inr  impalffaUe-p^N^eis;  n^^  brown 
cejUotor  iron,  speculary  iron,  a  \ittla  ggaleua, 
and  iidagnetic  iron,  and  Uiue^  cai:i)onated  .co{^  _  > 
per.  This  formation,  analogous  to  that  of  the 
jmcos  of  Fuentestiana,  and  Pasco  in  Peru,  i» 
designated  at  T^uilotepeq,  by  the  name  o£ 
tepostel.    It  is  found  at  small  depths  frçm  the 
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surface  (in  ausgehenden)  in  the  mines  of  San 
Miguel,  San  Estevan,  and  La  Compana,  near 
Tasco,  as  well  as  at  the  Cen*o  de  Garganta, 
near  Mescala.  The  tepostelj  is  generally  not 
so  rich  as  the  Pasco  of  Pcni  ;  but  is  so  much 
the  richer  at  Tasco,  as  the  oxide  of  iron  is 
more  mixed  with  azure  of  copper;  but  it  ge- 
.nerally,  however,  does  not  contain  more  than 
four  ounces  of  silver  per  quintal. 

2.  Calcareous  spar,  a  little  galena,  and  trans- 
parent lamellar  gyps,  containing  drops  of  wate 
with  air  and  filiform  native  silver.  This  small 
and  very  remarkable  formation,  which  has  been 
also  observed  in  the  moimtains  of  Saltzbourg, 
is  found  at  thé  depth  of  more  than  100  metres* 
on  the  vein  of  Trinidad,  which  is  the  continu- 
ation of  the  vein  of  San  Miguel,  in  a  point  where 
the  wall  is  not  gyps,  but  compact  limestone. 

3.  Quick  red  silver,  brittle  vitreous  silver 
(8prddglaserz)f  much  yellow  blende,  galena, 
very  few  pyrites  of  iron,  calcareous  spar,  and 
lacteous  quartz.  This  formation  which  is  the 
richest  of  all,  displays  the  remarkable  pheno- 
naenon,  that  the  minerals  the  most  abundant 
in  silver,  form  spheroidal  balls,  from  ten  to 
twelve  centimetres  in  diameter,f  in  which  red 
silver,   mixed  with  brittle  vitreous   silver,  and 

I 

*  328  feet.  Trans. 

f  From  3.93—40  4.71  inches.    Trans. 
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native  silver,  alternate  with  bands  of  quartz, 
l^hese  balls,  vi^hich  have  been  seldom  seen 
but  between  15  and  60  metres*  of  depth,  are 
glued  in  a  gangue  of  calcareous  and  brownish 
spar.  They  have  been  observed  in  the 
three  veins  of  San  Ignacio,  Dolores,  and 
Perdon,  of  which  the  masses  are  filled  with 
druses f  li^ed  with  beautiful  chrystals  of  car- 
bonate of  lime. 

4.  Much  argentiferous  galena,  which  is 
richest  in  silver  when  the  separated  pieces 
possess  the  smallest  grains;  much  yellow 
blende;  few  pyrites;  quartz,  and  calcareous 
spar,  in  the  mines  of  Socabon  del  Re,  and 
de  la  Marquesa. 

All  these  veins  ran  through  a  table  land  of 
from  17  to  1800  metres  in  elevationf  above  the 
surface  of  the  sea,  which  enjoys  a  temperate 
climate,  very  favourable  to  the  cultivation  of 
the  cerealia  of  the  Old  Continent. 

When  we  take  a  general  view  of  the  mining 
operations  of  New  Spain,  and  compare  them  with 
those  of  the  mines  of  Freiberg,  the  Hartz,  and 
Schemnitz,  we  are  surprised  at  still  finding  iû  its 
infancy,  an  art  which  has  been  practised  in 
America  for  these  three  centuries,  and  on 
which,  acccM-ding  to  the  vulgar  prejudice,    th« 

*  Between  48  and  196  feet.    Trans. 
t  From  S556.  to  5910  feet.    Trans. 
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prosperity  of   these  ultramarine   establishments 
depends.   The  causes  of  this  phenomen(Mi  cannot 
escape  those,  who  after  visiting  Spain,  France^ 
and  the  western  parts  of  Germany,  have  see» 
that    mountainous    countries  still  exist    in    the 
centre  of  civilized  Europe,  in  which  the  mining 
operations  partake  of  all  the  barbarity  of  the 
middle  ages.     The  art  of  mining  cannot  make 
great  progress,  where  the  mines  are  dispersed 
over  a  great  extent  of  ground,  where  the  go- 
vernment   allows    to    the    proprietors  the   full 
liberty    of    directing    the    operations    without 
controul,  and  of  tearing  the  minerals  from  the 
bowels  of  the  earth,  without  any  consideration, 
of  the    future.       Since  the  brilliant  period  of 
the  reign  of  Charles  the  5th,  Spanish  Ameri- 
ca   has    been    separated    from    Europe,    witb 
respect   to   the    communication    of  discoveri^ 
useful  to  society.      The  imperfect  knowledge 
which  was  possessed    in    the  16t)i  century  re-* 
lative  to  mining  and  smelting,    in    Germany, 
Biscay,  and  the  Belgic  provinces,  rapidly  paâih 
ed  into  Mexico  and  Peru,    on   the  first  cola* 
nization  of  these  countries;  but  since  that  per 
riod,   to  the    reign  of    Charles  the  third,   thô 
American    mmers    have    learned    hardly    an^ 
thing  froBft  the  Eusopeans,  but  the.  blowing;  cq^ 
with  powder*,    those    rocks   which   resist    the 

*  This  art  w^    only  intfodi^i^ed    iatQ    U^  mines    of 
Europe  towards  the  year  1613  {Daubuisson^  t.  i,  p.  95.) 
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pfnntroU.  This  King  and  his  successor  have 
sltewn  a  praiseworthy  desire  of  imparting  to 
the  colonies  all  the  advantages  derived  by 
Europe  from  the  improvement  in.  machinery, 
the  progress  of  chemical  science^  and  their 
application  to  metallurgy.  Germau  miners 
have  been  sent  at  the  expence  of  the  court  to 
Mexico,  Peru,  and  the  kingdom  of  new  Gre- 
nada; but  their  knowledge  has  been  of  no 
utility,  because  the  mines  of  Mexico  are 
considered  as  the  property  of  the  individuals 
who  direct  the  operations,  without  the  go- 
vemment  bemg  allowed  to  exercise  the  smallest 
influence. 

We  shall  not  here  undertake  to  detail  the 
defects  whicK  we  believe  we  have  observed  in 
the  adndnistration  of  the  mines  of  New  Spain^ 
but  shair  ccmfine  ourselves  to  general  consider 
rations^  remarking  whatever  appears  to  us. 
worthy  of  fixing  the  attention  of  the  European 
trs^veBer.  In  the  greatest  number  of  the 
Mexican  mines  the  operations  with  the  point" 
r<^  which  requires  the  greatest  address  on 
^le  part  of  the  workman»  are  yery  well  eXiP* 
cùted.  ïfe  is  to  be  wished  that  the  malfet  wjifi^ 
soptiewhat  less  heavy  j  it  is  the  same  i«»truMi«frt 
which  the  German  miners  used  in  the  time  ût 
Charles  the  5th.  Small  moveable  forges  are 
placed  in  the  interior  of  the  mines,  to  reforge 
the  point  of    the    pointroles,    when    they   are 
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unfit  for  working.       I  reckoned    16   of  these 
forges  in  the  mine  of  Valenciana  ;  and  in  the 
district  of  GuanaxuatOy  the  smallest  mines  have 
at  least  one  or  two.     This  arrangement  is  very 
useful,   particularly  in  mines  which  employ  even 
1500  workmen,  and  in  which  there  is  consequently 
an  immense  consumption  of  steel.     I  could  not 
praise    the  method    of    Vmving    with   powder. 
The  holes  for  the  reception  of  the  cartridges, 
are  generally  too    deep,    and    the   miners  are 
not    sufficiently  careful  in  stripping   the    part 
of  the  rock  intended  to  yield  to  the  explosion. 
A  great  waste  of   powder  is  consequently  oc- 
casioned by  these  defects.      The  mine  of  Va- 
lenciana consumed*  from  1794  to  1802,   pow- 
der to  the  amount  of  673,676  piastresf ,  and  the 
mines    of  New   Spain  annually  require    from 
12   to    14,000  quintals.     It   is    probable    that 
two    thirds  of  this    quantity  is    uselessly  em- 

*  In  l?99u-6S,S75  piastres;  in  1800—66,493  piastres  :  in 
1801—78,243  piastres;    in    1802—79,903    piastres.    The 
miner  is  paid  at  Guanaxuato,  for    a    hole    of    Im.  5  in 
depth  (4  feet  11  inches*    Trans.)  12 francs  (ten  shillings); 
for  a  hole    of  im.  9    (75.8  inches)  in  depth,  9  firaocs 
(78.  6d.)    witliout    including    powder  and    XxhAs^    which 
are    furnished  to  him.      In    the    mine   of   Valenciana, 
nearly  600   holes   hy  two  men  each  are  made  every  84 
hours. 

t  1^147,377  Sterling. 
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ployed.  At  Chapoltepec,  near  Mexico,  and  in 
the  mine  of  Rayas  near  Guanaxuato,  some  ex- 
periments have  been  made  of  the  method  of 
blowing  J  proposed  by  M.  Baden  ;  a  method  by 
which  a  certain  volume  of  air  must  be  left  be- 
tween the  powder  and  the  wadd.  Although 
these  experiments  have  proved  the  great  ad- 
vantage of  the  new  method,  the  old  has  still 
continued  to  prevail,  on  account  of  the  small 
degree  of  interest  taken  by  the  master  miners 
in  reforming  the  abuses,  and  perfecting  the 
art  of  mining. 

The  lining  with  wood  is  very  carelessly 
performed,  though  it  ought  the  more  to 
engage  the  consideration  of  the  proprietors, 
as  wood  is  becoming  year  after  year  more 
scarce  on  the  table  land  of  Mexico.  The  mason 
work  employed  in  the  pits  and  galleries*,  and 
especially  the  walling  with  lime,  deserves  a  great 
deal  of  praise.  The  arches  are  formed  with 
great  care,  and  in  this  respect  the  mines  of 
Guanaxuato  may  stand  a  comparison  with  what- 
ever is  most  perfect  at  Freiberg  and  Schemnitz. 
The  pits  and  still  more  the  galleries  of  New 
Spain^  have  generally  the  defect  of  being  dug 
in  too  great  dimensions,  [{artstosshohe)  and  of 
occasioning,  by  that  means,  very  exorbitant  ex- 

*  Especially  in  the  mines  of  Valenciana,  Guiinaxuato^ 
aii4  the  Real  del  Monte. 
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pences.      We  find  galleries    at  Valenciana*, 
executed    with    the   view    of    investigating  a 
Herile  vein,  of  a  height  of  eight  or  nine  metres f. 
They  have  taken  it  into  their  heads,  that  ^is 
great    height  facilitates,  the  renovatioa  of  ther 
air;  bat  the  ventilation  solely  depends  on  ther 
equilibrium  and  difference  of  temperature  he^ 
tween  two  neighbouring  colunms  of  air.     They 
believe  also,    equally  without    any  foundation, 
that,  .in  order  to  discover  the  nature  of  &  very 
powerful  vein,  very  large  galleries  of  invesUgch. 
tion  are  requisite,  as  if  in  mineral  depositories  «£ 
from  twelve  to  fifteen  metres  %    in  estent,,  it 
were  not  better  to  cut  froon  time  to  time  smallr 
cross  galleries  towards  the  wall  and  the  ro^fS^  (m 
the  purpose  of  discovering  whether  the  maiis  of. 
the  vein  begins  to  grow  richer.     The  absurds 
custom  of  cutting  every  gallery  in  such  enomMyq% 
dimensions,  prevents  the  proprietors  from  mdU. 
tiplying  the  labours  of  investigation,  so  indisp)»ir  • 
sible  for  the  preservation  of  a  mine,  and  tfae> 
length  of  duration  of  the  works.  At  Guanaxuatc^ 
the  breadth  of  the    oblique     pits  dug    staiiv 
wise,  is  from  ten  to  12  metres  §;  and  the  perpen-* 
dicular  pits   are  generally  six,   eight,    or  ten. 
metres  II    broad.       The  enormous  quantity  of 

*  Canon  de  la  Soledad. 

t  26  or  29  feet.     Trans. 

i  From  36  to  4é  feet.     Trans.  ■■ 

§  From  32  to  36  feet.     Trami 

II  19,  26,  or  32  feet.     Trans. 
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.minerals  extracted  irom  the  minesiy  and  the^Be- 
/césstty  for  the  cables  attached  to  ski  oo:  eight 
horse  baritels  to  enter  them,  necessarily  occasion 
the  pits  of  Mexico  to  be  made  of  greater  dimion- 
isiaDs  than  those  in  Germany  ;  but  the  attempt 
^  which  has  been  made  at  Balaiios  to  separate  hy 
-a  ^beam^.  the  cables  of  the  bariftels  has  aufficientty 
^pro^ied  that  tiie  breadth  of  the.  pitai  may  be 
.flinuiiished  without  any  danger  of  ^e  ropes 
.  eiitaiigHng  in  their  os  cillating  motion*  It  w«iild 
ifi.  general  lie  very  miseiul  to  make  use  of  càâhSi 
<ir^  ;  oriectkiigalftr  :  parallelopipéds,  instead  of 
jkatinèvn  bags  .susiMended  to  the  cables  for  1^ 
^extraction  of .  the  minetaR^  Several  pairs  '  of 
ihffse  oaskf}  rabbingt  \vith  their  i^rhieels  agi^iilat 
ihè  ùonAêctinff^èams,  «might  ascend  and  desoemd 
n  the  slataae^pit. 

>  ^  ^|[%e  greaAesIt  fault  observable  in  the  mines  of 
J^i^  ^Spfiin,  (and  .^hich.  renders,  the  working  cff 
jtimn  extreiaely^expeDsive9.is.the  want  of  com^ 
Mlîmeation  between  the  different  viforAs*  They 
rcÉmmblé  ill  conatrucfed  bmldÂngs,:  When  to  pass 
from;  ione  adjoining  roem  to  anodier,  w^  must  go 
immd  tile  wholehouse.  Tfais^  mine  of  Yalendaoia 
is  v^iyjustily  admired  ion  account  of  its  wealthy  aie 
fittgni&eence  of  its  walliag,  ^and^the  fadËty  witii 
^iriiidpitvi  entered  by  spacious  and  eommodioM 
MbutÊB;  iMt  y^it  exhibits  <»nly  a  union  of  small 
works  too  irregular  to  merit  the  appellation  of 
gradual  werife  (imrEi^  «p  jriNJi/«^  tiiey  ai'e  true 
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sacks,  with  only  one  opening  at  the  top,  and 
without  any  lateral  communication.  I  mention 
this  mine,  not  because  it  is  more  faulty  than  the 
others  in  the  distribution  of  its  labours,  but 
because  it  ought  naturally  to  be  believed  better 
organized.  As  subterraneous  geometry  has 
been  entirely  neglected  in  Mexico,  till  the  es- 
tablishment of  the  school  of  mines,  there  is  ho 
plan  in  existence  of  the  works  already  executed. 
Two  works  in  that  labyrinth  of  cross  galleries^ 
and  interior  pits  may  haj^en  to  be  very  near 
one  another,  without  its  being  possible  to  per- 
ceive it.  Hence  the  impossibility  of  introducing 
in  the  actual  state  of  the  most  part  of  the  minei^ 
of  Mexico,  the  wheeling  by  means  of  hartùîm 
or  dogsy  and  an  economical  disposition  of  the 
plœes  of  assemblage.  A  miner  brought  up  ift 
the  mines  of  Freiberg,  and  accustomed  to  see  so 
many  ingenious  means  of  conveyance  practised, 
can  hardly  conceive  that,  in  the  Spanish  colonieSi 
where  the  poverty  of  the  minerals  is  united 
to  a  great  abundance  of  them,  all  the  n^etal 
which  is  taken  from  the  vein,  should  be  carried 
on  the  backs  of  men.  The  Indian  tenateroi 
who  may  be  considered  as  the  beasts  of  burden 
of  the  mines  of  Mexico,  remain  loaded  with  a 
weight  of  from  225  to  350  pounds*  for  a  space 
of  si^  hours.      In  the  galleries  of  Yalencianii 

♦  From  242  to  3771b.  avoW,    Trof». 
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and  Rayas,  they  are  exposed  as  we  have  al- 
ready observed  in  speaking  of  the  health  of  the 
miners*  to  a  temperature  of  from  22**  to  25*'t  J 
and  during  this  time  they  ascend  and  descend 
several  thousands  of  steps  in  pits  of  an  inclina- 
tion of  45''.  These  tenateros  carry  the  minerals 
in  bags  (costales)  made  of  the  thread  of  the 
pite.  To  prevent  their  shoulders  from  being 
huii;,  (for  the  miners  are  generally  naked  to  the 
middle)  they  place  a  woollen  covering  (Jrisada) 
under  this  bag.  We  meet  in  the  mines  with 
files  of  fifty  or  sixty  of  these  porters,  among 
whom  there  are  men  above  sixty,  and  boys  of  ten 
or  twelve  years  of  age.  In  ascending  the-  stairs 
they  throw  the  body  forwards,  and  rest  on  a 
staff  which  is  generally  not  more  than  three 
decimetres  in  length  {.  They  walk  in  a  zigzag 
direction,  because  they  have  found  from  long 
experience  (as  they  affirm)  that  their  respiration 
fs  less  impeded,  when  they  traverse  obliquely 
the  current  of  air  which  enters  the  pits  from 
without. 

We  cannot  sufficiently  admire  the  muscular 
fftrength  of  the  Indian  and  Mestizoe  tenateros 

*  Vol.  I.  p.  125.  At  Paris  the  porters  called  Forts  de  la 
Halle,  are  generally  loaded  with  bags  of  flour,  which  weigh 
625  pounds  (350  lb.  avohrd.  Trans.)  To  be  received  i|i 
their  corporation,  a  man  must  carry  for  25  minutes,  a  weight 
of850  pounds,  (9161b.  avoird.    Trans.) 

t  From  7P  to  77o  Fahren.     Trans. 

%  About  a  foot.    Transn 
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of  Guanaxuato,  especially  when  -we  feel  our- 
selves oppressed  with  fatigue  in  ascending  from 
the  bottom  of  the  mine  of  Yalenciana  without 
carrying  the  smallest  weight.  The  ttnateros 
cost  the  proprietors  of  Yalenciana  more  than 
lôfiOO  livres  Tournois  weekly*;  and  they 
reckon  that  three  men  destined  to  carry  the 
minerals  to  the  places  of  assemblage  are  for  one 
employed  workman  (barenadar)  who  blows  up 
the  gangue  by  means  of  powder.  These  enor- 
mous expences  of  transportation  would  be  per«- 
haps  diminished  more  than  two  thirds,  if  the 
works  communicated  with  one  another,  by 
interior  pits  (roU9chàcht)  or  by  galleries  adapted 
for  conveyance  by  wheeUbarrows  and  dogs. 
Well  contrived  operations  would  facilitate  the 
extraction  of  minerals  and  the  circulation  of  air, 
and  would  render  this  great  number  of  tenateros 
unnecessary,  whose  strength  might  be  employed 
in  a  manner  more  advantageous  to  society,  and 
less  hurtful  to  the  health  of  the  individual. 
Interior  pits  communicating  from  one  gallery 
to  another  and  serving  for  the  extraction  of 
minerals,  might  be  provided  with  cranes  (haspel) 
to  be  wrought  by  men,  or  baritels,  to  be  moved 
by  cattle.  For  a  long  time  (and  this  arrange- 
ment uadoi;^tedly  deserves  the  attention  of  the 
Suvopeaa  miner)  mules  have  been  employed  in 

*  irfliéStcrlîiig.     Trans. 
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I 
I  , 

tlie  interioi*  of  the  mines  of  Mexico.  At  Rayas 
these  animals  descend  evefy  morning  without 
^des  and  in  the  dark^  the  steps  of  a  pit  of  an 
inclination  from  42^  to  46**.  The  mules  dis- 
tribute themselves  of  their  own  accord  in  the 
different  places  where  the  machines  for  drawing 
up  the  water  are  placed;  and  their  step  is  so 
sure,  that  a  lame  miner  was  accustomed  several 
yéa're  ago,  to  enter  and  leave  the  mine  on  one 
of  their  ba:cks.  In  the  district  of  the  mines  of 
Peregrino,  at  the  Rosa  de  CctstiUa^  the  mules 
sleep  in  subterraneous  stables,  like  the  houses 
which  I  saw  in  the  famous  rock  salt  mines  of 
Wieliczka  in  Gallicia. 

The  smelting  and  amalgamation  woi-ks  of 
Guanaxuato  and  Real  del  Monte,  are  so  placed 
thiat  two  navigable  ff aller ieSf  the  mouths  of  which 
should  be  near  Marfil  and  Omitlan  might  serve 
for  the  carriage  of  minerals,  and  render  every 
sort  of  draught  above  the  level  of  the  galleries 
superfluous.  Besides  thé  descents  from  Valen- 
ciarna  to  Guanaxuato,  and  from  Real  del  Monte 
tb  Regla  are  so  rapid,  that  they  would  admit 
of  the  making  of  iron  roads,  on  which  waggons 
loaded  with  the  minerals  destined  for  amalga-* 
nmtîon  might  be  easily  rolled  along. 

We  hx^e  already  spofeh  of  the  trulf  bat- 
bàrbnà  custom  oî  drawing  qff*\he  water  from  the 
deepest  mines,  not  by  means  of  pump  appatatusy 
but  by  means  of  bags  attached  to  ropes,  which 

vol,.   III.  R 
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roll  on  the  drum  of  a  Jiorse  bariteL  The 
same  bags  are  sometimes  used  in  drawing  up 
the  water,  and  sometimes  the  mineral;  they  rub 
against  the  walls  of  the  pit  and  it  is  very  ex- 
pensive to  uphold  them.  At  the  Real  del  Monte 
for  example,  one  of  these  bags  only  last  seven 
or  eight  days;  and  it  commonly  costs  six  francs 
and  sometimes  eight  or  ten.  A  bag  fall  of 
water,  suspended  to  the  drum  of  a  harritel 
with  eight  horses  (malacate  doble)  weighs 
1250  pounds:  it  is  made  of  two  hides  sowed 
together.  Tlie  bags  used  for  the  ôantefe  called 
simple  y  those  with  four  horses  (mahzcates  senciU 
los)  are  only  the  half  of  the  size,  and  are  made 
of  one  hide.  In  general  the  construction  of  the 
bariteh  is  extremely  imperfect,  and  they  have 
besides,  the  bad  custom  of  forcing  the  hoi*seSy  by 
which  they  are.  moved  to  run  with  by  far  too 
great  a  speed.  I  found  this  speed  at  the  pits 
of  San  Ramon,  at  Real  del  Monte,  no  less  than 
ten  feet  and  a  half  per  second  *;  at  Guanaxuato 
in  the  mine  of  Valenciana  from  thirteen  to  four- 
teen feet  ;  and  every  where  else  I  found  it  more 

*  The  water  being  drawn  from  a  depth  of  eighty  metrei» 
(262  feet.  Trans*  )  The  malacate  doble  had  four  arms,  the 
extremity  of  each  arm  has  a  shaft  (timmi)  to  which  two 
horses  are  yoked.  The  diameter  of  the  circle  described  by 
the  horses  was  seventeen  varas  and  a  half  (about  47i  feet. 
Trans.)  The  diameter  of  the  drum  was  twelve  (32  feet 
Trans.  )    The  horses  are  changed  every  four  hours. 
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*  than  eight  feet,  Don  Salvador  Sein,  professor 
of  Natural  Philosophy  at  Mexico,  has  proved, 
in  a  very  excellent  paper  on  the  giratory  mo- 
tion of  machines,  that  notwithstanding  the  ex- 
treme lightness  of  the  Mexican  horses,  they  pro- 
duce only  the  maximum  of  effect  on  the  haritels 
when,  exerting  à  force  of  175  pounds,  they 
walk  at  a. pace  of  from  five  to  six  feét  in  the 
second. 

It  is  to  be  hoped  that  they  will  introduce  at 
last,  in  the  mines  of  New  Spain,  pump  apparatus, 
moved  either  by  horse  haritels  of  a  better  con- 
struction>or  by  hydraulical  wheels,  or  by  ma- 
chines a  colmme  â!eau.  As  wood  is  very  scarce 
on  the  ridge  of  the  Cordilleras,  and  coal  has 
only  yet  been  discovered  in  New  Mexico,  they 
are  unfortunately  precluded  from  employing  the 
steam  enginey  the  use  of  which  would  be  of 
such  service  in  the  inundated  mines  of  Bolanos 
as  well  as  in  those  of  Rayas  and  Mëllado. 

It  is  in  the  drawing  off  the  water  that  we 
particularly  feel  the  indispensable  necessity 
of  having  plans  drawn  up  by  subterraneous 
surveyors  {géomètres).  Instead  of  stopping  the 
course  of  the  water,  and  bringing  it  by  the 
shortest  road  to  the  pit  where  the  machines  are 
placed,  they  frequently  precipitate  it  to  the 
bottom  of  the  mine*,  to  be  afterwards  drawn  off 

♦  At   Rayas,    for  example,  where  they  draw  off  from 
là   dq^th  of  338  mras,  water,  which  might  be  collected 


Ck 
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at  a  g^eat  expence.  Moreover,  in  the  district 
of  mines  of  Guanaxuato  nearly  two  hundred 
and  fifty  workmen  perished  in  the  space  of  a 
few  minutes  on  the  14th  June,  1780^  becausei 
not  having  measured  the  distance  between  the 
works  of  San  Ramon  and  the  old  works  ijf  âbnto 
Christo  de  Burgos,  they  had  imprudently  ap- 
proached this  last  mine  while  carrying  oilgL  a 
gallery  of  investigation  in  that  direction.  The 
water  with  which  the  works  of  Santo  Christp 
were  fuU^  flowed  with  impetuosity  through  tbifif 
new  gallery  of  San  Ramon  into  the  mine  of 
Yalenciana.  Many  of  the  workmen  perished 
by  the  effect  of  the  sudden  compression  of  the 
air,  which  in  taking  a  vent  threw  (to  immense 
distances)  beams,  and  large  pieces  of  rocks. 
This  accident  would  not  have  happened,  if  in 
tegulating  the  operations  they  could  have  con- 
sulted a  plan  of  the  mines. 

After  the  picture  which  we  have  just  drawu^ 
of  the  actual  state  of  the  mining  operations,  and 
of  the  bad  economy  which  prevails  in  the  admi- 
nistration of  the  mines  of  New  Spain,  we  ought 
not  to  be  astonished  at  seeing  works,  which  f<xr 
a  long  time  have  been  most  productive,  aban- 
doned whenever  they  have  reached  a  considera- 
ble depth,  or  whenever  the  veins  have  appeared 

towards  the  south  east,  in    a  drain  at  the  depth  of  780, 
varas. 
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less  abundant  in  metals.  We  have  already  ob- 
served, that  in  the  famous  mine  of  Valenciana, 
the  annual  expences  rose  in  the  space  of  fifteen 
years  froJn  two  millions  of  francs  to  four  mil- 
lions and  a  half*.  If  there  were  much  water  in 
this  Aline,  and  if  it  required  a  number  of  horse 
hàèntéls  to  draw  it  off,  the  profit  which  it  would 
leave  to  the    proprietors,   would .  be    in  fact 

# 

n<>thing.  *  The  greatest  part  of  the  vices  of 
ihahagenitBht  which  I  have  been  pointing  out, 
have  been  long  known  to  a  respectable  and 
enlightened  body,  the  Tribunal  de  Mineria  of 
Mexico,  to  the  professors  of  the  school  of  mines, 
and  even  to  several  of  the  native  miners,  who 
without  having  ever  quitted  their  country,  know 
the  imperfection  of  the  old  methods;  but  we 
milst  repeat  here,  that  changes  can  only  take 
place  Very  slowly  among  a  people  who  are  not 
fond  of  innovations,  and  in  a  country  where 
the  government  possesses  so  little  influence  on 
the  works  which  are  generally  the  property  of 
inditiduals,  and  not  of  shareholders.  It  is  a 
prejudice  to  imagine,  that  Ihe  mines 'of  New 
&fpÀm  on  account  of  their  wealth,  do  not  require 
it!  their  mianagement  the  same  intelligence  and 
thé  same  economy  which  are  necessary  to  the 
jO^esièrvation  of  the  mines  of  Saxony  and  the 
Harz.    We  must  not  confound  the  abundance 


*  FromiC90,()00  to  jCI  80,000  Sterling.    Tram,. 
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of  minerals  with  their  nitrinsic  value.  The 
most  part  of  the  minerals  of  Mexico  being  very 
poor,  as  we  have  already  proved,  and  as  all 
those  who  do  not  allow  themselves  to  be  daz- 
zled by  false  calculations  very  well  know,  to 
produce  two  millions  and  a  half  of  marcs  of 
silver  an  enormous  quantity  of  gangue  impreg- 
nated with  metals  must  be  extracted.  Now  it 
is  easy  to  conceive  that  in  mines  of  \^hich  the 
different  works  are  badly  disposed,  and  without 
anv  comnumication  with  one  another,  the  ex- 
pence  of  extraction  must  be  increased  in  an 
alarming  manner,  in  proportion  as  the  pits 
(pozos)  increase  in  depth,  and  the  galleries 
(canones)  become  more  extended. 

The  labour  of  a  miner  is  entirely  free  through- 
out the  whole  kingdom  of  'Sew  Spain;  and  no 
Indian  or  Mestizoe  can  be  forced  to  dedicate 
themselves  to  the  working  of  mines.  It  is  ab- 
solutely false,  though  the  assertion  has  been 
repeated  in  works  of  the  greatest  estimation, 
that  the  court  of  Madrid  sends  out  galley  slaves 
to  America  to  work  in  the  gold  and  silver 
mines.  The  mines  of  Siberia  have  been  peopled 
by  Russian  malefactors;  but  in  the  Spanish 
colonies  this  s])ecies  of  punishment  has  been 
fortunately  unknown  for  centuries.  The  Mexi- 
can  miner  is  the  best  paid  of  all  miners;  he 
jrains  at  the  least   from"  25   to  30  francs*  per 

*  From  £1  to  £1  46.  Sterling.    Tratu. 
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week  of  six  days,  while  the  wages  of  labourers 
who  work  in  the  open  air,  husbandmen  for 
example,  are  seven  livres,  sixteen  sous,  on  the 
central  table  land,  and  nine  livres,  twelve  sous  * 
near  the  coast.  The  miners,  tenateros  and 
/aeneros  occupied  in  transporting  the  minerals 
to  the  place  of  assemblage  (despacïios)  frequently 
gain  more  than  six  francs  "f  per  day,  of  six 
hours  I .  Honesty  is  by  no  means  so  common 
among  the  Mexican  as  among  the  German  or 
Swedish  miners  ;  and  they  make  use  of  a  thou- 
sand tricks  to  steal  very  rich  minerals.  As 
they  are  almost  naked,  and  are  searched  on 
leaving  the  mine  in  the  most  indecent  manner, 
they  conceal  small  morsels  of  native  silver,  or 
red  sulphuretted  and  muriated  silver  in  their 
hair,  under  their  arm-pits,  and  in  their  mouths  ; 
and  they  even  lodge  in  their  anus,  cylinders  of 
clay  which  contain  the  metal.  These  cylinders 
are  called  hnganasj  and  they  are  sometimes 
found  of  the  length  of  thirteen  centimetres, 
(five  inches).  It  is  a  most  shocking  spectacle 
to  see  in  the  large  mines  of  Mexico,  hundreds 
of  workmen,  among  whom  there  are  a  great 
number  of  very  respectable  men,  all  compelled 

*  68. 3d.  and  Ts.  6d.     Trans. 

f  48,  lOd.     Trans. 

%  At  Freiberg  in  Saxony  the  miner  gains  per  week  of , 
Ayc  days,  from  four  livres,  to  four  livras  ten  sous,  (firpm  Ss.  3d. 
t»  Ss.  8d.    Trans.) 


248       POLITICAL  ESSAY  ON  THE  [book  iv 

to  allow  themselves  to  be  searched  on  leaving 
tlie  pit  or  the  gallery..  A  register  is  kept  of  the 
minerals  found  in  the  hair,  in  the  mouth,  or 
other  parts  of  the  miners'  bodies.  '  In  the  mine 
of  Valenciana  at  Gnanaxuato>  the  value  of 
these  stolen  minerals,  of  which  a  great  part  was 
composed  of  the  longanm^  amounted  between 
1774  and  1787,  to  the  sum  of  900,000 
francs  *. 

In  the  interior  of  the  mines  much  care  is  em* 
ployed  in  controuling  the  minerals  transported 
by  the  tenateros  from  the  place  of  operation  to- 
wards the  pit.  At  Valenciana,  for  example» 
they  know  to  within  a  few  pounds  the  quantity 
of  metalliferous  gangue  which  daily  goes  out 
of  the  mine.  I  say,  the  gangue^  for  the  rock 
is  never  there  an  object  of  extraction,  and  is 
employed  to  fill  up  the  vacancies  formed  by  the 
extraction  of  the  minerals.  At  the  place  of  as- 
semblage of  the  gi-eat  pits,  two  chambers  are 
dug  in  the  wall,  in  each  of  which  two  persons 
(despachadores)  are  seated  at  a  table,  with  a 
book  before  them  containing  the  names  of  all 
the  miners  employed  in  the  carnage.  Two 
balances  are  suspended  before  them,  near  the 
counter.  Each  tenatero  loaded  with  minerals 
presents  himself  at  the  counter;  apd  two.  per- 
sons stationed  near  the  balances,  judge  of  tlie 

♦  jp  36,000  sterling.     Trans. 
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weight  of  this  load  by  raising  it  lightly  up.     If 
the  tenateroy  who^  during  the  road  has  had  time 
to  estimate  his  load,  believes  it  lighter  than  the 
despachadoTj  he  says  nothing,  because  the  error 
is  advantageous  to  him;  but  on  the  other  haiid^ 
if  he  believes  the  vi^eight  of  the  mineral  which 
he  carries  in  his  bag  to  be  greatiir  than  it  is 
estimated,  he  then  demands  that  it  should  be 
weighed  in  the  balance;  and  the  weight  which 
is  thus  determined  is  entered  in  the  book  of 
the  despachador.    From  whatever  part  of  tJbv' 
mine  the  tenatero  comes,  he  is  paid  at  the  rate 
of  one  real  de  plata  for  a  load  of  nine  arrobaf,. 
and  one  and  a  half  real  for  a  load  of  thirteena. 
arrobas  and  a  half  per  jotcrney.    There  are  some- 
tenateros  who  perform  in  one  day,  from  eight, 
to  tenjourniesj  and  their  pay  is  regulated  from' 
the  book   of  the  despachadar.     This  mode*  of 
reckoning   is    no   doubt  highly    deserving    of^ 
praise,  and  we  cannot  sufficiently  admire  the 
celerity,  the  order,  and  the  silence  with  which 
they  thus    determine   the  weigiit  of  so  many 
thousand  quintals  of  minerals,  which  are  fur^- 
nished  by  veins  of  twdve  or  fifteen  metres  *  itk 
breadth  in  a  single  day. 

These  minerals^  which  are  separated  from  Urn 
sterile  rocks  in  the  naine  iteeU*,  by  the  mastw 
mmers   (quebradores)    undergo   three  aoirts  of 

*  38  or  48  Ifeet.     Trans. 


«fiO       POLITICAL  ESSAY  ON  THE  [book  i v. 

preparation,  viz.  at  the  place  of  trial,  where 
women  work,  under  bacardSf  and  under  the 
tahonas  or  arastras.  These  tahonas  are  ma- 
chines in  which  the  metalliferous  gangue  is 
triturated  under  very  hard  stones,  which  have 
a  giratory  motion,  and  which  weigh  more  than 
seven  or  eight  quintals.  They  are  not  yet  ac- 
quainted with  washing  with  the  tub  (setz  wasche) 
nor  washing  on  sleeping  tables  (to&7e^  dormantes) 
(Keyende  heerde)  or  percussion  (stossheerde). 
The  preparation  under  the  bocards  (mazos) 
or  in  the  tahcnaSf  to  which  I  shall  give  the  name 
of  mUkf  on  account  of  their  resemblance  to  some 
oil  and  snuff  mills,  differs  according  as  the 
mineral  is  destined  to  be  smelted  or  amalga- 
mated. The  Mi7/^  properly  belong  only  to  this 
lîist  process  ;  however,  verv  rich  metallic  tmos 
called  polvHlas^  which  have  pass^  through  the 
trilurmtiiui  of  the  tahona  are  also  smelted. 

The  quantity  of  silver  extracted  from  the 
minerals  by  means  of  mercniy,  is  in  the  propor- 
ticMd  of  31  lo  1  of  that  prodoced  by  smekiog. 
Thb  propovtion  is  taken  finom  the  general 
taMe  fiMtned  by  the  provincial  treasoricsy  finom 
the  dijflk^mdt  dtstticts  of  mines  of  New  ^ûb. 
Tliet^  are  however,  some  of  those  firtricls 
fcr  example^  tlio$e  of  Sombrerete  and  Zimapan 
in  whkli  tke  prodbcie  €nMi  lamflting  cxceedi 
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Silver    (plata  quintada)    extracted  from    the 

mines  of  New  Spain,  from  the  Ist  Jannaiy, 
1785,  to  the  31st  December,  1789. 


the  fifth. 

Silver  ej- 
tracteii  by 
amalgama. 

CM   de  0X0- 

.silver  ei- 
traded  by 
smelting.  ■ 

Ji'goJ. 

Mexico      .      .     . 
Zacatecas 
Guanaxuato     ,     , 
San  Luis  Potosi    . 

9.50,185 

1,031,360 

1,937,896 

l,491,a58 

336,272 

405,.337 

336,355 

1.36,395 

1,216 

269,536 

477,134 

104,836 
173,631 
331,138 

24,465 
386,081 
103,615 

27,614 
184,206 
247,002 
186,500 
191,368 

Guadalaxara 

Sombrerete      .     . 

cs 

Total  in  n 

lar 

7,573,762 

2,159,464 

I  believe  we  mast  angment  the  quuitities  ' 
stated  in  the  preceding  table  one  fifth  to  come 
at  the  real  state  of  the  mines.  In  times  of ' 
peace,  amalgamation  gains  a  gradual  ascendanc)!  ' 
over  smelting,  which  is  generally  badly  ma- 
naged. As  wood  is  bec(»uing  yearly  inore 
scarce  on  the  ridge  of  the  CordiUeras»  which  is' 
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the  most  populous  part,  the  diminution  of  the 
produce  of  smelting  is  very  advantageous  to  the 
manufactories  which  require  a  grevt  consump- 
tion of  combustibles.  In  times  of  war  the  want 
of  mercury  arrests  the  progress  of  amalgamation 
and  compels  the  miner  to  endeavour  to  improve 
the  process  of  ewneUing.  M.  Velasquez^  the 
director  general  of  the  mides,  supposed  even  in 
1707,  before  the  discovery  of  the  rich  mines  of 
Catorce,  where  there  is  nearly  no  smelting,  that 
of  all  the  minerals  of  New  Spain  f  were  smelted, 
aiid  the  other  f  amalgamated. 

Th^  limits  prescribed  by  us  in  the  execution 
df  this  work,  do  not  permit  us  to  enter  into  any 
detail  of  the  processes  of  amalgamation  used  in 
Me)dco.     It  maybe  sufficient  to  give  a  general 
idea    of  them,  to  examine   the  chemical  phè- 
oomenlt    which  are  exhibited  in  the  greatest 
part  of  these  processes,  and  to  show  the  difficul* 
ties  which  in  the  New  Continent  oppose  the 
introduction  of  the  method  invented  in  Germany 
ill  1786,    by   Bom,    Ruprecht,    and    Gellert. 
Those  who  may  desire  to  know  thoroughly  the 
practice  of  American  amalgamation,  will  find 
the  most  satisfactory   information  in  a  woik 
which  M.  Sonneschmidt  proposes  to   publish. 
This    worthy    mineralogist  resided    in    New 
Spain  for  the  space  of  twelve  years  \  he  hftd 
Mcaiion  to  submit  a  great  number  of  mineridi 
to  amalgamatkii  ;  and  be  had  it  in  his  pow«ir 
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to  discover  by  his  own  experieiice,  the  advan» 
tages  and  disadvantages  of  the  different  methods 
which  have  been  followed  since  the  sixteenth 
century  in  the  mines  of  America. 

The  antients  knew  the  property  wl^h  mer- 
cury possessed  of  combining  with  goldj  and 
they  made  use  of  amalgamation  in  gUdîng  eop« 
per,  and  collecting  the  gold  contained  in  thrâr 
woi^n  out  dresses,  by  reducing  them  to  aslies  ia 
clay  vessels  *.  It  appears  even  certain  thaifr, 
be£oi:e  the  discovery  of  America,  the  German 
miners  used  mercury  not  only  in  washing 
auriferous  earths,  but  also  in  extracting  the 
gold  disseminated  in  veins  f ,  both  in  its  native 
.  state,  and  mixed  with  pyrit^  of  iron,  and  with 
the  ore  of  grey  copper.  But  the  amsdgana- 
tion  of  silver  minerals,  and  the  ing^ous  process 
now  used  in  the  New  World,  to  which  we 
owe  the  greater  part  of  the  vahiaye^  metak 
existing  in  Europe,  or  which  have  flowed  from 

*  Plin.  XXXIII,  6.  Vetruv.  Vli.  8.  B^cAajiaimfft 
Cresch.  der  Erfindungen,  B.  I.  p.  4é  ;  B.  III.  p.  307  ;  B.IV. 
B.57A. 

f  F<>r  e^caipple,^  at^  Gpld^]CP)iy9iah#,  in,  tbe^  Fictilelgel^irgQ 
fdl^re.  tbey  still  sh^yr  the  sHuatîon.  of  tim.  old.  amalgamatioii 
QtlttB  (qjmkmuhlen)  for  tbfs  br^i^g  of.  tbcLauri&i^usmiiie^ 
rals.  Valuable  documents,  have  bQ<e;Qi  $^wid^  m  the  archèro» 
of  Pli^isseabourg,  wbic^  I  ^ad  oQçaffion  to  studfi  during  a 
long  rei^idjence  in  the  lOOUpteJAi»  o&Steebeii^aod  ^W^mnedd^ 
that  proye  the  ai»t^ujit]r.  oC  the  a^algiipialiimi  work»,  at 
Ûoidcronach. 
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Europe  to  Asia^  goes  no  farther  back  than  the 
year  1557.  It  was  invented  in  Mexico  by  a 
miner  of  Pachuca  of  the  name  of  Bartholome 
de  Medina.  From  the  documents  preserved  in 
the  archives  of  the  despacho  general  de  Indias, 
and  from  the  researches  of  Don  Juan  Diaz  de 
la  Calle*,  there  cannot  remain  a  doubt  as  to 
the  true  author  of  the  invention,  which  has 
sometimes  been  attributed  f  to  the  canon 
Henrique  Garces,  who  in  1566,  began  to  work 
the.  mercury  mines  of  Huancavelica,  and  some- 
times to  Fernandez  de  Velasco,  who  in  1571 
introduced  the  Mexican  amalgamation  into  Teru. 
It  is  not  so  certain  however,  that  Medina,  who 
was  born  in  Europe,  had  not  already  made 
experiments  in  amalgamation  before  coming  to 
Pachuca.  Berrio  de  Montalvo^  an  alcalde  de 
carte  at  Mexico  |,  and  author  of  a  Memoir  on 
the  metallurgical  treatment  of  silver  minerals, 
affirms,  **  that  Medina  had  heard  in  Spain  that 
silver  might  be  extracted  by .  means  of  mercury 
and  commion  salt  ;"    but  this  assertion  is  sup- 

*  Memorial  dirigido  al  Sen  or  Don  Felipe  IV.  (Madrid 
I64S)  p*  49.     GarceSf  del  beneficio  delos  metales,  p.  76 — 82. 

f  SolorzanOf  Poliiica  de  las  Indias,  lib.  vi.  c.  vi.  n.  17. 
GarcUassOf  P.  i.  p.  225.  Acosta^  lib.  iv.  c.  ii.  Lampadùu 
Handbuch  der  Huttenkundet  B.  i.  p.  401 . 

:(:  Informe  al  Excellentiss  Sen  or  Conde  de  Salvatierraf 
wey  de  Mexico^  sohre  el  beneficio  descubierto  por  el  CapHan 
Pedro  Mendoza  Melendezy  Pedro  Garcia  de  Tapia  (Mexico 
1643)  p.  19. 
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ported  by  no  convincing  proof.  Cold  amal- 
gamation was  found  so  profitable  in  Mexico, 
that  in  1562,  five  years  -after  the  first  discovery 
of  the  process  of  Medina,  there  were  already 
35  works  at  Zacatecas*  in  which  minerals  were 
treated  with  mercury,  notwithstanding  Zaca- 
tecas  is  three  times  further  from  Pachuca, 
than  the  old  mines  of  Tasco,  Zultepeque,  and 
Tlapujahua. 

The  Mexican  miners  do  not  appear  to  follow 
any  very  fixed  principle,  in  the  selection  of 
the  minerals  submitted  to  smelting  or  amalga- 
mation 3  for  we  see  them  smelt  in  one  district 
of  mines,  the  same  mineral  substances  which 
in  another  they  believe  can  only  be  managed 
with  mercury.  The  minerals  which  contain 
muriate  of  silver,  for  example,  are  sometimes 
toielted  with  carbonate  of  soda  \teqtiesquiie), 
and  sometimes  destined  to  the  processes  of  hot 
and  cold  amalgamation;  and  it  is  frequently 
only  the  abundance  of  mercury,  and  the  faci- 
'  lity  in  procuring  it,  which  determine  the  miner 
in  the  choice  of  his  method.  In  general  they 
find  it  necessary  to  smelt  the  very  rich  meagre 
minerals^  those  which  contain  from  ten  to  twelve 
miarcs  of  silver  per  quintal,  argentiferous  sul- 
furetted  lead,  and  the  mixed  minerals  of  blende 
and  vitreous  copper.     On  the  other  hand,  they 

*'  Descripcian  de  la  ciudad  de  ZacateeaSf  por  d  Conde  de 
Santiago  dt  la  Laguna^  p.  42. 
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find  it  profitable  to  amalgamate  the  pacas  or 
colorados^f  destitute  of  metallick  lustre;  vitreous 
red  black  and  homed  native  silver;  fahlore 
rich  in  silver;  and  all  the  meagre  ores  which 
are  disseminated  in  very  small  parcels  in  the 
gangue. 

The  minerals  destined  for  amalgamation  must 
be  triturated,  or  reduced  to  a  very  fine  powder, 
to  present  the  greatest  possible  contact  to  the 
mercury.  This  trituration  under  the  arasti'as 
or  miïïSf  of  which  we  have  already  spoken,  is 
of  all  the  metallurgical  operations  that  which 
is  e^secuted  in  the  greatest  perfection,  in  the 
most  part  of  the  Mexican  works.  In  no  part 
of  Europe  have  I  ever  seen  mineral  flour  or 
schlich  so  fine,  and  of  so  equal  a  grain,  as  in 
the  great  haciendas  de  plata  of  Guanaxuato, 
belonging  to  Count  de  la  Valenciana,  Colonel 
Rul,  and  Count  Perez  Galvez.  Whan  the 
minerals  are  very  py ritous,  they  are  burnt  {quema) 
in  the  open  air  in  heaps,  on  beds  of  wood,  m 
at  Sombrerete,  or  in  schlich  in  reverberating 
furnaces  {comalillos).  The  latter  I  found  at 
Tehuilotepec  :  they   are  12  metres*   in  length^ 

*•  jUmtro  AlonxoBarboj  d  arte  de  hènefkiar  metalef,  1699, 
Lib.  iv  c  iv.  Fdipe  de  la  Torre  Barrio  y  Lima,  ndnero  ie 
S0ut'  Jnan  de  Lucanas,  tratado  de  azogueria  (Ltma  ï7SSjm 
Juan  de  Ordonez^  CartiUa  sobre  el  beneficio  de  azogue  {Mexico 
175SJ.  Francisco  Xavier  de  Soria^  Entayo.  de  meUiurgia 
(Mexico  1784^. 

t  38  feet.    Trans. 
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they  are  without  chimneys,  but  managed  by 
two  fire»  of  which  the  flames  traverse  the  labo^ 
ratory.  The  chemical  preparation  of  the  mi- 
nerals is  however  very  rare  in  general;  the 
gpreatness  of  the  volume  of  substances  to  be 
amalgamated,  and  the  want  of  combustible» 
on  the  table  land  of  New  Spain,  render  the 
process  equally  diffictih  and  expensive* 

The  dry  braying  is  done  by  mazoSf  eight 
of  which  work  together,  kept  in  motion  by 
faydraulical  wheels  or  by  mules.  The  brayed 
mineral  (^ranza)  passes  through  a  hide  pierced 
with  holes;  and  it  is  reduced  to  a  very  fine 
flour  under  the  arasfras  ot  tahonas^  which  are 
called  senciUas  or  de  marco,  according  as  they 
are  fbmiidied  with  two  or  four  blocks  of  por- 
phyry or  basalt  {piedras  voladoras)^  which  re- 
volve in  a  circle  from  9  to  12  metres  in  cir- 
cumference*. From  12  to  15  of  these  arastrag 
or  miUs,  are  generally  ranged  in  a  row  under 
one  dhed;  and  they  are  moved  by  water,  or 
males  vrhich  are  relieved  every  eight  hours* 
Oxite  ef  these  machines  brays  in  die  space  of  24 
honfs,  from  three  to  four  hundred  kilogrammes^ 
<sL  minerals.  The  humid  schUch  (Icema)  which 
leaves  the  arastras,  is  sometimes  washed  agaiû 
inditcfaes  {egtcmquesde  deslamar)^  the  construction 
of  which  in  the  districtof  mines  of  Zacatecas, 

*  From  29  to  38  feet,    trans. 

t  From  662  to  882  lb.  avoiird.    Trans. 
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has  been  recently  carried  to  perfection  by  M. 
Garces.  When  the  minerals  are  veryiidi^as 
in  the  mine  of  Rayas  at  Guanaxuato,  they  are 
only  reduced  under  the  stones  of  the  mills  to 
the  size  of  gravel  (xalsonte)f  and  they  separate, 
by  washing,  the  richest  metaUick  gT2Ûns(/ioft?f2Zaf)f 
which  are  destined  for  smelting.  This  TCiy 
economical  operation  is  called  apartar  polvilhg* 

I   have  been  assured,  that   in   destining  for 
amalgamation   silver  minerals   which  are   very 
poor  in  gold,  they  pour  mercury  into  the  vessel 
or  trough,  on  the  bottom  of  which  the  stones 
of  the  amstras  turn  ;  and  the  auriferous  amal- 
gamation goes   on   then   in  proportion  as  the 
mineral   is  reduced  to    powder,    the    giratory 
motion  of  the  piedras  vohderas  being  faroiir- 
able  to  the  combination  of  the  metals.     I  had 
no  opportunity  of  seeing  this  operation,  whidi 
is  not  practised  at  Guanaxuato.     In  some  great* 
amalgamation  works  of  New  Spain,  the  anutras 
are  stiU  unknown  ;  the v  are  c^mtented  with  the 
braying  of  the  wuizos;  and  the  $eklidk  which 
comes    frcmi    under    them  is  passed    tfarou^ 
litres  (cedkso»  and  iokms).    This  {Nr^wnitieii 
of  the   floor  is  very  imperfect;  for  m  powd^ 
of  an  unequal   and  coajrse  grain  amji^aiiiates 
verv  ill;  and  the  health  of  the  workmen  aaSst 
greatly,  in  a  place  where  a  cloud  of  metaUick 
dust  is  perpetually  flying  aboat. 

The   ]iM>isKned  scktifch  is  canied  firam  the 
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mills  or  arastrasy  into  the  court  of  amalgama^ 
tion,  {patio  or  galera)  which  is  generally  paved 
with  flags.  The  flour  is  ranged  in  piles  {mon- 
tones)  which  contain  from  15  to  35  quintals. 
Forty  or  fifty  of  these  montones  form  a  tortOf 
by  which  name  they  call  a  heap  of  humid 
schlichy  which  they  leave  exposed  to  the  open 
air,  and  which  is  frequently  from  20  to  30 
metres  in  breadth,*  by  five  or  six  decimetresf 
in  thickness.  They  use  for  amalgamation  ii| 
a  paved  court,  (en  patio)  which  is  the  most 
generally  used  process  in  America,  the  follow- 
ing materials  ;  muriate,  of  soda,  (sal  btanca) 
stilphate  of  iron  and  copper,  (magistral)  lime 
and  vegetable  ashes. 

\The  salt  used  in  New  Spain  is  of  very 
unequal  purity,  according  as  it  comes  from  the 
salt  marshes  which  surround  the  port  of  Co- 
lîmà  on  the  shores  of  the  South  Sea,  or  the 
famous  laguna  del  penon  bianco^  between  San 
Luis  Potosi  and  Zacatecas.  This  lake  was 
visited  by  M.  Sonneschmidt.  It  is  situated  at 
the  foot  of  a  granite  rock,  on  the  slope  of 
the  Cordilleras  ;  and  it  dries  up  every  year  in 
the  month  of  December.  It  furnishes  annually 
to  the  revenue  nearly  250  thousand  fanegas 
of  impure  or  earthy   salt,  (sal  tierra)  which  is 

*  From  65  to  98  feet .     Trans. 
t  19i  or  2Si  inches.      Trans. 
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all  sold  to  the  amal^tion  works*  On  the 
^t  even  the  price  of  a  fanega  is  half  a 
piastre.  The  districts  of  mines  of  the  mteii> 
dancy  of  Mexico,  receive  salt  from  the  coast 
of  Vera  Cruz,  and  the  springs  of  ChaiiU^  ;  and 
at  Tasco  the  mnriate  of  soda  of  Vera  CmZf 
sells  for  four  piastres  the  quintal. 

The  magistral  is  a  mixture  of  pyritoos  oc^pper, 
{kupferkies)  and  sulphuretted  salt,  roasted  f(xr 
scwne  hours  in  a  reverberating  oven,  and  slowly 
cooled.  If  it  is  roasted  longerait  prodncesan 
acid  sulphate  of  iron  and  copper,  mixed  withircm 
oxidated  to  the  highest  degree.  8<»netimes*, 
though  seldom,  the  azoguerùs  (the  name  given 
to  the  persons  charged  with  the  amalgamatiim) 
add  to  the  pyrites,  durii^  their  roasting  mnripte 
of  soda  ;  so  that  there  is  fcxined  suljdbate  dT  soda,^ 
and  muriate  of  coj^r  and  iron«  I  have  also  seen 
vitriolic  earths,  or  coj^peras,  (tierras  de  imta  o  d^ 
a/lriflparaso),  which  are  ochreonsearths  containing 
htm  oxidated  to  the  «uurûmim,  and  salphnte  of 
iron,  mixed  with  the  magistral.  In  the  dis-, 
trict  of  mines  of  Real  de  Moran^  they  eoapli^ 
in  the  preparation  of  the  magistral,  pyrites  id 
oqpper  of  San  Juan  Sitacora»  the  earga  q£ 
which  is  paid  for  at  the  rate  c^  ten  pasfares. 
The  lime  in  obtained  by  calcinating  very  pore 
limestone,  and   e3rtingQishing  it  with    water; 
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and  very  rarely   alkaline  ashes  are  substituted 
to  calcinated  lime. 

By  the  contact  of  these  different  substances, 
namely;  moistened  metallick  flour,  mercury, 
muriate  of  soda,  sulphates  of  iron  and  copper, 
and  lime,  that  the  amalgamation  of  silver,  in. 
the  process  of  cold  amalgamation,  (de  patio  g 
par  cruto)  takes  place.  They  beg^n  at  first  by 
mixing  salt  with  the  metallick  flour,  and  they 
«tir  (rqmssa)  the  paste  (torta).  According  to 
the  purity  of  the  salt  used,  they  give  each  quintal 
of  schliehf  a  quantity  which  varies  from  two 
and  a  half  to  twenty  four  pounds.  If  the 
muriate  of  aoda  is  of  moderate  purity,  they 
take  from  three  to  four  per  cent.  They  call 
metales  salineroSf  those  which  are  believed  to 
require  a  great  deal  of  salt,  and  in  which  the 
silver  mineral  is  found  in  grains  of  considéra^ 
ble  volume.  They  leave  the  mineral  mixed 
with  9alt  (metal  ensalmorado)  to  repose  for  se- 
veral days,  in  ord^  that  the  latter  may  dissolve 
and  be  equally  distributed.  If  the  azoguere 
judges  the  metals  to  be  iuarm^  (calientes)  that 
is  to.  say  in  a  ^ate  of  oxidation,  and  naturally 
charged  either  with  sulphates  of  iron  and  copper 
which  rapidly  decompose  in  the  air^  with 
muriate  of  silver,  he  jetdds  lime  to  ceol  the  mais  ; 
and  this  operation  is  csdled  cnriir  los  metales 
C09I  cah  But  they  use  Tnagistral,  if  the  sehUch 
^;ppew»  too  cold  (fria9)f  for  exataaple,  if  tJie^ 
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proceed  from  minerals  which  display  great  mi^- 
tallick  hiHtre  ;  if  they  contain  salphate  of  lead 
(iieffrillos  agalenadoi)^  or  pyrites  difficult  to  de- 
compose in  the  humid  air;  and  this  operation 
is  called  curtir  con  magistral.  They  attribute 
to  the  sulphate  of  iron  and  copper,  the  property 
of  heating ihe  mass;  and  they  only  consider  it 
as  well  prepared,  when,  moistened  and  held  in 
the  hand,  it  causes  a  sensation  of  heat.  In  this 
case,  the  sulphuric  acid  which  is  concentrated 
in  the  acid  sulphate,  attracts  the  water  and  com- 
bines with  it  in  getting  free  from  the  caloric. 

We  have  described  two  processes  of  chemi- 
cal preparation  of  minerals,  salting  (el  ensdir 
morar)  and  the  manner  of  tanning  {curtir)  with 
lime  or  magistral.  After  some  days  of  repose, 
they  begin  to  incùrporaie^  (incorporar)  that  is  to 
say  to  mix  the  mercury  with  the  metalUck  floor. 
The  quantity  of  mercury  is  determined  by  the 
quantity  of  silver  which  they  think  will  be 
drawn  from  the  minerals;  and  they  g^derally 
i^iiploy  in  the  incorporation,  (en  el  mcarporo) 
six  times  the  quantity  of  mercury  ^riiich  the 
jMisle  contains  of  silver.  They  allow  from  tkree 
to  four  pounds  of  mercury  for  a  marc  of  silver; 
and  with  the  mercury  or  shortly  afterwards»  they 
add  to  the  mass  magistral,  according  to  die 
nature^  or  rather^  to  use  only  the  barbaroos 
laufcuag^.  of  the  «aajrwetw^  accwdrng  to  the 
êmftmtmn  of  the  minonds»  jefw  lit  gmiss 
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de  frialdad.  They  allow  from  one  to  seven 
pounds  of  magistral  to  each  pound  of  mercury  ; 
and  if  the  mercury  assumes  a  lead  colour  {color 
aplon%ado)j  it  is  a  mark  that  the  paste  is  work- 
ing*, or  that  the  chemical  action  has  begun.  To 
favour  this  action,  and  to  augment  the  contact 
of  the  substances,  they  repass  (se  da  repasso) 
or  stir  the  mass,  either  by  causing  about  twenty 
horses  or  mules  to  run  round  for  several  hours, 
or  by  setting  workmen  to  tread  the  schlich^  who 
for  whole  days  go  about  barefooted  in  this  me- 
tallick  mud.  Every  day  the  azoguero  examines 
the  state  of  the  flour  ;  and  he  makes  the  trial 
{la  tentadura)  in  a  small  wooden  trough  (ancara) 
that  is  to  say,  he  washes  a  portion  of  schlich 
with  water,  and  judges  from  the  appearance  of 
the  mercury  and  the  amalgam,  if  the  mass  is  too 
cold  or  too  warm.  When  the  mercury  takes  an 
ash  colour  (en  lis  cenicienta)  ;  when  a  very  fine 
grey  powder  is  separated  from  it  which  sticks 
to  the  fingers,  they  ^ay  the  paste  is  too  hot  ; 
and  they  cool  it  by  the  addition  of  lime.  But 
if  on  the  other  haild,the  mercury  preserves  a 
metallick  lustre  ;  if  it  remains  white,  and  covered 
with  a  reddish  or  gilt  pellicle  (telilla  roxiza  o  de 
tornasol  morado  or  en  lis  dorada)  ;  if  it  does  not 
appear  to  act  upon  the  mass,  the  amalgama- 
tion is  then  considered  to  be  too  cold,  and 
they  endeavour  to  heat  it  (calentar)  by  a  mix- 
ture of  magistral. 
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In  this  maimer^  daring-  the  space  of  two,  three, 
and   even   five'  months,  the  paste  is  balanced 
between   the  magistral  and  the  lime;  for  the 
effects  are  very  different  according  to  the  tern» 
peratore  of  the  atmosphere,  the  nature  of  the 
minerals,  and  the  motion  given  to  the  schlich. 
Do  they  imagine  that  the  action  is  too  stnmg^ 
and  that  the  mass  is  VForking  too  machP  They 
allow  it  to  repose  :   and  in  doing  so  do  they 
wish  to  accelerate  the  amalg^amation,  and  in- 
crease the    heat?     They  repeat    oftener    the 
repassos,  sometimes  employing  men,  and  some- 
times mules.    If  the  amalgamation  is  fcmned 
too  quickly,  and  appears  in  the  form  of  small 
globules^  called  pasittas  or  copos,  they  feed  the 
paste  ^si  ceba  la  torto),  by  again  adding  mercury 
with  a  little  magistral,  and  sometimes  with  salt. 
When  from  the  exterior  characters,  the  azoguero^ 
judges  that   the  mercury  has  united  with  the 
whole   silver    contained  in  the  minerals,   and 
that  the  paste  has    yielded  (ha  rendido),  the 
metallick  muds  are  thrown  into  vats  of  wood 
or  stone.    Small  mills  provided  with  sails  placed 
perpendicularly,  turn  round  in  these  vats.  These 
machines  ^^mœ  de  cal  y  canto)  which  are  parti- 
cularly well  executed  at  Guanaxoato,  have  a 
resemblance  to  those  est9,blished   ^t^  Freiberg» 
to  wash  the    rem,ains   of  the   amalgama^o^^. 

*  Fragoso  de  Ségueira,  Description  de  PMrnalgamifHan  §t 
Freiberg,  1800,  p.  36. 
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The  earthy  and  oxidated  parts  are  carried  away 
by  the  water,  while  the  amalgam  and  the  mer-» 
cory  remain  in  the  bottom  of  the  vat.  As 
the  force  of  the  current  carries  away  at  the 
same  time  some  globules  of  mercury,  in  the 
great  works,  poor  Indian  women  are  to  be 
seen  employed  in  gathering  this  metal  from 
the  water  used  in  washing.  They  separate 
the  amalgam  collected  at  the  bottom  of  the 
Unas  del  bwadero  from  the  mercury,  by  pressing 
it  through  sacks;  and  they  mould  it  into  py- 
ramids which  they  coyer  with  a  reversed  cm* 
cible  in  the  shape  of  a  belL  The  silver  ia 
separated  from  the  mercury  by  means  of  dis- 
tiUation*  In  the  j^ocess  which  I  have  been 
describing,  they  lose  in  general  from  eleven 
and  twelve  to  fourtieen  ounces  of  mercury 
for  each  marc  of  silver  which  they  extract, 
that  is  to  say,  from  li^  to  li^  kilogrammes  of 
mercury,  for  a  kilogramme  of  «Iyer.  In  the 
process  of  amalgamation  introduced  into  Saxony, 
by  M.  M.  Gellert  and  Charpentier,  the  consump- 
tion of  mercury  is  inr  of  a  kilogramme  per 
kilogramme  of  silver,  or  eight  times  less  thau 
the  propcMrtion  used,  in  Mexico^. 

*  In  an  ordinary  year  tiiey  amalgamate  at  the  work  of 
Halsbriicke,  near  Freiberg,  from  58  to  60  thousand  quintals' 
of  meagre  minerals,  which  contain  from  seven  to  eight  lots  of 
sSter  per  quintal  (two  lots  are  equal  to  one  ounce).  The 
waste  of  mercury  in  amalgamation  pi^rly  so  caBed  (i^  ah*  ' 
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We  have  46scribed  the  cold  amalgamaticm 
(par  crudoyde  patio) j  without  roasting  the  mine- 
ralsy  and  by  exposing*  them  in  a  court  to  the 
open  air.  Medina  was  only  acquainted  with 
the  use  of  salt»  and  sulphates  of  iron  and  cop- 
per ;  but  in  1586,  fifteen  years  after  his  pro- 
cess was  introduced  into  Peru»  Carlos  Oorso  de 
Leca,  a  peruvian  miner*  discovered  the  ben^ 
do  de  hierro.  He  advised  the  mixture  of  small 
plates  of  iron  with  the  metallick  flour,  affinU'- 
ing  that  by  this  mixture  more  than  nine  tenths 
of  the  mercury  would  be  saved.  This  process, 
as  we  shall  afterwards  see,  is  founded  on  the 
decomposition  of  the. muriate  of  silver  by  the 
iron,  and  on  the  attraction  of  this  metal  for 
the  sulphur.  It  is  now  but  very  little  followed, 
by  the  Mexican  azogueros.  In  1590,  Alonzo 
Barba  proposed  the  hot  amalgamation  ^  in  cop- 
per vats.  This  process  is  called  the  bénéficia 
de  cazo  y  cocimiento  ;  and  it  is  that  which  was 

0 

quicken  J  f  and  in  washing  the  remains,  is  three  quarters  of 
an  ounce  (or  a  lot  and  a  quarter)  per  quintal  of  mineral. 
In  the  evaporation  of  the  mercury  (ausgluhen)^  they  waste 
a  quarter  of  a  lot  of  mercurj,  for  a  quantity  of  silver  cor^ 
responding  to  a  quintal  of  mineral.  Hence  according  to 
M.  Heron  de  Villefosse,  for  every  60,000  quintals  of  mine- 
rals, they  consume  or  destroy  25|  quintals  of  mercury,  (Iraw' 
|9a€fi2<«,6.  ii.p.l78.)  - 

*  Carta  de  Don  Juan  Carhajal  y  Sandi  ptesidente  de  la 
real  audiencia  de  la  Plata^  al  excdkntis*  Sefior  Cande  dc. 
Chinchonpvkejj/dilPeruynSd*  .      . 


c«A?.  XI.]         KINGDOM  OF  NEW  SPAIN.       267 

proposed  by  M.  Born,  in  1786.  The  loss  of  mer- 
cury is  much  less  by  it  than  in  the  beneficio 
par  patio  y  becaase  the  copper  of  the  vessels  serves 
to  decompose  the  muriate  of  silver,  while  at  the 
same  time  the  heat  favours  the  operation,  either 
in  rendering*  the  action  of  the  affinities  more 
energetic,  or  in  giving  motion  to  the  liquid 
mass  which  enters  into  ebuUitionr  This  hot 
amalgamation  is  used  in  several  of  the  mines 
of  Mexico,  which  abound  in  hcm^silver  (argent» 
carné)  and  colarados.  Juan  de  Ordofiez,  whose 
work  has  been  already  quoted,  even  advised 
amalgamation  by  means  of  stoves.  In  1676, 
Juan  de  Corrosegarra^  discovered  a  process 
which  is  very  much  in  use  'at  present,  called 
the  beneficio  de  la  pella  de  phUa  ;  and  in  which 
silver  already  formed  is  added  to  the  mercury 
of  the  amalgai».  It  is  said,  that  this  amalgamf 
{pella)  iavours  the  extraction  ^f  the  silver,  and^ 
that  the  loss  of  mercury  is  so  much  less,  ai$ 
the  amalga^i  disseminates  itself  with  greater 
difficulty  into  the  mass.  A  fifth  method  is  thé 
beneficio  de  la  colpa^  in  which  instead  of  an 
artificial  magistraly  which  contains  much  more 
of  the  ^phate  of  copper,  than  the  sulphate  of 
iron,  they  use  coipa  which  is  a  natural  mixture 
of  acid  sulphate  of  iron,  and  iron  oxidated  to 
ihB  maximum.  This  bènefido  de  la  colpayex- 
tolled .  by  •  Don  *  Lorenzo  de  1^  Torre, .  offers 
part  of    the  advantages  which  we   have   jtst 
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pmnted  out  in  speaking  of  the  amalgamatiop 
by  iron. 

The  process  invented  by  the  miner  of  Fa* 
chnca,  is  one  of  those  chemical  operations, 
which  for  centories  have  been  practised  with 
a  certain  degree  of  success,  notwithstandii^ 
the  persons  who  extract  silver  from  minerals 
by  means  of  mercury,  have  not  the  smallest 
acquaintance  either  of  the  nature  of  the  sub- 
stances employed,  or  the  particular  mode  of 
their  action.  The  azogueras  speak  of  a  mass 
of  minerals  as  of  an  organized  body,  of  whidi 
they  augment  or  diminish  the  natural  heat, 
like  physicians  who  in  ages  of  barbarism,  di-. 
vided  all  alimentii  and .  all  remedies  into  twor 
dasses,  hot  and  cold,  the  azogveros  see  nothing 
in  minerals,  but  substances  which  must  be  heated 
by  sulphates  if  they  are  too  cold,  or  cooled  by 
alcalies  if  too  warm.  The  cust(»n  which  waii 
already  introduced  in  the  time  of  Pliny,  of 
rubbing  metals  with  salt,  before  applying  the 
amalgam  of  gold,  has  undoubtedly  g^veft  M^ 
to  the  u^e  of  muriate  of  soda  in  the  procesi 
of  Mexican  amalgamation.  This  salt  accola 
ing  to  the  accounts  of  the  azogueros,  serve» 
to  clean  {UmpioTy  castrar)  and  to  unskin  (deaemr 
zurronar)  the  silvcar,  which  is  enveloped  with 
sulphur,  arsenic,  and  antimony,  as  with  a  skiA: 
(teHUa  or  e^^ncz),  whose  presence  prevents  Ûim 
iHunediate  contact  :  of  the  silver  with  the  mer»; 
cury.     The  action    of   this  last  metal  is  ren- 
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dçred  more  energetic  by  the  sulphates  with  which 
the  mass  is  heatedj  and  it  is  eveii  probable 
that  Medina  only  employed  simutton^^ously, 
the  sulphate  of  iron  and  copper»  and  the  muriate 
of  soda»  because  he  discovered  in  these  first 
attempts,  that  salt  was  only  fayourable  to  the 
process  in  the  minerals  which  contained  def 
c^nposed  pyrites.  Without  having  any  clear 
idea  of  the  action  of  the  sulphates  on  the  mu«r 
riatci ,  of  soda,  he  endeavoured  to  r^connpose  (re- 
Jaire)  &e  minerals,  that  is  to  say  to  add  ma^ 
^istral  to  those  which  the  miner  considers  as» 
nqtvibriolic. 

Since  the  practice  of  amalgamation  of  silver, 
minerals  was  introduced  into  Em*ope,  and  since 
the  learned  of  every  nation  met  at  the  métallurgie 
congress  of  Schemnitz^,  the  oonfosed  theory  oÈ 
j^arba,  and  the  Mexican  azogueraSf  has  been  su<> 
ceeded  by  sounder  ideas,  better  adapted  to  the  pre- 
%egat  state  of  chemistry.  It  is  supposed  that  tli# 
practice  of  Freiberg,  where  amass  of  roasted  mi- 
nerals isamalgamated  in  a  very  few  hours,  will  be 
gradilsdly  introduced  into  the  Meidcan  amalgam 
mation,  where  the  minerals  are  generally  not 
roasted,  and  where  they  remain  exposed  in 
the  open  air  to  the  sun  and  the  rain  for  se* 
veral.  months.  It  is  believed  that  in  the  moist- 
ened mixture  of  silver  minerals,  mercury,  salt, 

*  l^roperly  Szlfleao  or  Glashutte,  near  Schemnitii 
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lime,  and  magistral^  this  last,  which  is  an  acid 
milphate  of  iron  and  copper,  decomposes  the 
mitriate  of  soda;  that  it  is  formed  of  sulphate 
of  soda,  and  muriate  of  silver,  and  that  the 
muriate  of  silver  is  decomposed  by  the  mer- 
cury, which  unites  to  the  disoxidated  silver. 
It  is  admitted  that  the  lime  or  the  potash,  ^re 
added  to  prevent  the  superabundant  sulphuric 
acid  from  acting  on  the  mercury.  According^  to 
this  explanation,  the  silver  which  is  found  in  its 
mineral  in  the  metallic  state,  thougfh  uni- 
♦«1  with  sulphur,  antimony,  iron*,  copper,  zinéf, 
ai^sonic^,  and  lead§,  passes  into  the  state  of 
muriate  before  combining  with  the  mercury. 

I\l.  GarcesH  a  Mexican  author,  whom  we  have 
frtH^nently  had  occasion  to  quote,  thinks  on  the 
other  hand,  that  no  muriate  of  silver  is  formed 
ill  the  process  of  amalgamation.  He  supposes 
that  muriatic  acid  onlv  combines  with  metals 
'which  are  found  iiniteil  with  silver  :  that  water 
carries  off  the  soluble  muriates  of  iron  and 
enpper%  and  that  silver  freed'  from  these  me- 
Mllick   substances  combines    freelv  witfc  the 
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m^rcurj%  But  this  explanation,  apparently  very 
simple,  is  contrary  to  the  laws  of  affinity.  If 
muriatic  acid  disengaged  by  the  action  of  sul- 
phates on  the  mnriate  of  soda,  were  to  act  on 
any  silver  mineral  whatever,  for  example,  on 
the  ore  of  prismatic  black  silver,  which  con- 
tains silver,  iron,  antimony,  sulphur,  copper,  and 
arsenic,  muriate  of  silver  would  necessarily  be 
formed  whenever  the  acid  should  have  exhausted 
the  other  metals.  The  theory  of  M.  Garces 
is  equally  inapplicable  to  the  amalgamation  of 
sulphuretted  silver  minerals,  which  are  abundantly 
fipread  throughout  the  most  part  of  the  reins 
of  Mexico. 

Without  entering  in  this  work  into  any  pro-- 
found  discussion  of  the  phenomena,  presented^ 
by  the  contact  of  so  many  heterogeneous  sub-' 
stances;  and  without  resolving  the  important 
question,  whether  cold  amalgamation  can  be 
carried  on  without  salt  and  without  magistral, 
I  shall  confine  myself  to  the  mention  of  se- 
veral experiments,  made  by  M.  Gay  Lussac, 
and  myself,  which  may  tend  to  throw  some- 
light  on  Mexican  amalgamation* 

It  is  not  true  that  the  mixture  of  l^lphur,- 
entirely  prevents  the  silver  from  uniting  with' 
the  mercury,  and  that  a  sulphur  of  silver  only 
^ves  cold  amalgam,  in  adding  muriate  of  soda 
and  sulfate  of  iron  :  we  observed  on  the  con* 
trary,  that  on  triturating  mercury  and  artificial 
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flolphor  of  silver,  the  mercury  is  qnickly  ex- 
tinguished^  and  that  a  small  qaantityof  silver 
is  obtained  by  the  distillation  of  the  amalgam. 
We  mixed  mercury  with  ore  of  vitreous 
silver  reduced  to  powder;  and  after  a  contact 
c^  48  hours,  there  was  formed  a  small  quan- 
tity ci  silver  amalgam.  In  this  experiment 
and  in  the  following,  we  acted  on  two  or  three 
grammes^  of  mineral,  the  temperature  of  Ihe 
air  being  from  ten  to  twelve  centigrade  d^reesf, 
and  the  mixtures  having  been  slightly  moistoied. 
On  imitating  the  amalgamation  de  patio  used 
in  Mexico^and  mixing  in  a  cold  state  sutpfaar 
of  natural  silver,  sulphate  of  iron,  mmriate  of 
soda  and  lime,  we  did  not  find  a  vestige  of 
muriate  of  silver,  although  the  mixture  remain^ 
ed  .in  contact  for  a  week;  but  we  obtained 
it  when  the  mass  was  exposed  for  some  hours 
to  an  artificial  temperature  of  from  SO""  to  34? 
centigrade^.  In  the  warm  regions  of  Neif 
Spain,  the  tortas  exposed  to  the  sun  become  the 
most  heated,  and  it  is  observed  that  the  amd** 
gamation  takes  place  a  great  deal  slower  etf 
the  table  lands,  where  the  thermometer  àe^ 
scends  to  the  freezing  point,  than  in  the  deep 
vallies,  and  in  the  plains  in  the  vicinity  of  the 
coast.     It  is  probable  that  the  muriate  of  silver 

♦  30  or  45  English  grains.     Trans. 

t  i' :  or.   :^^  to  53^  Fahr.     Trans. 

t  rriAr,  b'j    i-j  93'»  Fahr.     Trans. 
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which  is  promptly  formed  at  a  temperature 
of  34%  would  fonn  in  a  long  '  space  of  time  at 
a  nmch  lower  temperature. 

By  mixing  liiuriate  of  soda^  sulphate  of  iron, 
and  mercury  in  a  cold  state  we  obtain  muriate 
of  mercury  ;  and  this  muriate  is  also  obtained 
when  we  triturate   mercury  with  muriate  of 
artificial  silver.     We  may  easily  believe  that 
in  the    process  of  amalgamation  on    a   great 
scale,  a  paii;  of  the  mercury  ià  converted  into 
muriate  by    two  distinct    ways,    viz.  by    the 
decomposition  of  the  muriate  of  silver,  and  by 
the  immediate   action    of    magistral  and    salt 
employed  in  too  great  abundance.     The  lime 
which  remedies  the  latter  mode  of  action  does 
not  carry  off  in  a  cold  state  the  sulphur  ûfom 
the  silver;    for  on   mixing  sulphur  of    native 
silver  with  lime,  sulphur  of  lime  is  not  formed» 
though   the  mixture    has  been    triturated  for 
several  days.      Thé   lime   opposes  in    a  Very 
remarkable  manner,  the  combination  of  silver 
with  mercury.    We  observe  that  thé  latter  is 
extinguished  with  difficulty,  when  We  triturate 
a  mixture  of  lime,  sulphur  of  silver  and  mercury* 
In  the  same  manner  on  forming  a  paste  of  sHver 
mineral,  salt,  magistral,  and  mercury,  and  tri* 
turating  the  schlich  till  the  mercury  becomes 
Invisible,  we  see  this  last  metal  separate  from 
the  metallick  flour,  and  unite   in  considerable 
masses  whenever  lime  is  added.     Globules  of 

VOL.  III.  T 
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Diercury,  which  gradually  increase  in  size, 
appear  wherever  thç  molecules  of  lime  have 
touched  the  mixture  ;  and  it  is  from  this  par- 
ticular action  of  the  lime,  that  the  azogueros 
assert  it  cooU  the  mercury,  or  prevents  tJàe  pftsU 
from  working. 

The  ifiuriatic  acid,  disengaged  from  the 
pauriate  of  soda  by  the  sulphate  of  iron,  atta;ck8 
the  silver,  although  the  latter  is  found  in  i^ 
mineral  in  the  metallic  state.  On  treating 
vitreous  silver  with  muriatic  acid,  we  obtain 
lAuriate  of  silver  in  aJi>undance  ;  and  on  pour- 
ing the  same  acid  on  sulphur  of  natm'al  silver 
it  disengages  itself  from  the  sulphuretted  hy<^ 
drogen.  M.  Proust  observed  that  the  piastre^ 
which  fell  to  the  bottom  of  the  sea,  at  the  tim,e 
of  the  memorable  shipwreck  of  the  San  Peciro 
Alcante^raj  were  covered  in  a  short  space  of 
time  with  a  crust  of  muriate  of  silver  qf  li^f 
a  millimetre^  in  thic^ess  \  and  I  ipade  thç 
same  observation  durin^g  my  stay  m  Pisgri)  ^ 
the  timç  of  the  shipwreç]^  of  the  frigate  ^WHf^ 
Leocs^ia  on   the  South  ^ça  cpas^  n^f  CNij^ 

SainJ  Helen.  1^.  Pallas  affirçft^t  tt*^  ?R  IN 
banHs  of  t^ie  Jaik  in  Siberia,  pld  T^r^jir  ççif^ 
have  bee^  foujid  converted  into  muriate  q| 
silver  by  tbe  cpnts^çt  o^  an  ear^  wt^çl).  i} 
impregnated  with  muriate  of  soda.    A3^  tt)^ 

*  .0196  of  an  încb.    Trans. 
t  Vordische  BeitragcB.  iii.  p.  64 
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ftei»  tuid  to  psove  that  in  many  ei9Qii]Mt«Me% 
muviaeic  aoidaots  upon  mafcallic  silrer. 

M.  Gay-Iiussac  and  myself  succeeded  c<mi«* 
(detely  ii|  knitating  on  a  s^aaU  scale  the  hen^fUw 
dekiesmoj  an  ingemous  process  known  in  Pera 
since  the  aid  oi   tiie    sixteenth  century,  anA 
introduced  by  M.  Gellert'  into  ^xooy.     We 
perceived  tiiat    on    mixing*    in    a    cold  stafco^ 
sulphur  of  natural  silver»  salt»  magistral^  lime 
and^  iB«voui;y>  the  amalgam   forms  is^  g3?eater 
abundaaee  when  we  added  to  the  pwte  filings 
of  iron.    Sn:  this<  case  the  iron  not  only  serve» 
to  decompese  the  muriate  of  silver,  a»  iu  ^ 
proeeas  of  tmnilgan^ation  of  Freiberg^  but  also 
t«  s^pamto  the  s«^lphup  û-om  the  mineralised 
silver.    (iCàving  ip  cont^^ct  for  24  hours  sul« 
pbiif e|t^  silver  and  fil^^  c^  iron,  the  silver 
was    put    into   such   a.  naked   state  that   we 
obtwned  in  a^  few  minutes  ^  cofisiderable  quan- 
tity^ <tf '  silver  amalgam.     If  we  pour  muriatic 
ai^^Mf  :th^  mixture^  infinitely  n^ore  sulphuretted 
hjrdi^il^  ifii  diusengagfed  than  we  obtain  on  treat- 
ing: tdid  ^snll^nFctted  silvw  aJiane.    It  is  pro- 
bable that  th^  oxide  ef  iron  at  tbe  maxivmrhf 
which  is  found  in  the  çohrùdos  or  pMos,  and  in 
mstftfji  mixed  with  decomposed  pyrites^  ^cls 
in^^ilMIIPW  aua-lPgoHs  to  the  filings  of  iron. 

'ïhft^  eil<wmott4  W9^  qH  naercury  which  we 
i>l^l8i9|«rQ.iq^.thQ.4j^  ef  amalgisaxi^- 

titiK  iiNAg^  frmk^S9^^I*4  Q^^^s    ^«Mch    »ct 
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simaltaneonsly.     If  in  the  process  par  patio  nil 
the  silver  extracted  was  owing  to^a  decomposi- 
tion of  muriate  of   silver  by    mercury^  there 
would  be    lost  a   quantity  of  mercury    which 
would  be   to  that  of  the  silver  in  the  muriate 
nearly  as  4 :  7.  6  ;  for  this  proportion  is  that 
of  the  respective  oxidations  of  the  two  metak 
Another    and  perhaps    the   most  considerable 
part  of  the  mercury  is  lost,  because  it  remains 
disseminated  in  an  inunense  mass  of  moistened 
schlichf  and  because  this  division  of  the  m^l 
is  so  great,  that  the  most  careful  washing  is  not 
sufficient  to  unite  the  molecules  concealed  in 
the  remains.    A  third  cause  of  the  loss  of  the 
mercury  must  be  sought  for  in  its  contact  with 
the  salt  water,  in  its  exposure  to  the  open  air 
and  the  rays  of  the  sun  for  the  space  of  three, 
four  and  even  five  months.     These  masses  of 
mercury  and  schlich    which    contain  a    great 
number  of  heterogeneous   metallic  substances, 
moistened  by  saline  solutions,  are  composed  of 
an  infinite  number  of  small  galvanic  pUeSf  et 
which  the  slow  but  prolong^  action  is  favour- 
able to  the  oxidation  of  the  mercury,  and  ^  the 
action  of  chemical  affinities.  -  - 

The  result  of  the  whole  of  these  researches 
was,  that  the  use  of  fire  would  sensibly  improve 
the  process  of  amalgamation.  If  the  minerals 
treated,  were  only  vitreous  silver,  filings  of  iron 
alone  would  be  perhaps  suffici^at  to  r^idwtko 
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silver  naked,  and  separate  it  from  the  sulphur 
which  retards  the  union  of  the  silver  with  the 
mercury.    '  But    as    in    all    the  other   silver 
minerals  there   are    besides    sulphur    different 
metals   combined   with   the    silver,  the  simul- 
taneous employment  of .  muriate  of  soda  and 
sulphates  of  copper  and  iron,  becomes  necessary 
to  favour  the   disengagement  of  the  muriatic 
•  acid  which    combines    with  the   copper,  iron, 
antimony,  lead,  and  silver.     The  muriates  of 
iron,  copper,  zinc,  and  arsenic,  and  even  that 
of  lead  remain  dissolved;  and  the  nmiriRte  qf 
'silver  which  is  completely  insoluble  is  decoii^- 
.  posed  by  contact  with  the  mercury. 

It  has  been  long  proposed  io  cover  the  sur- 
face on  which  the  pastes  repose  with  plates 
I  of  iron  and  copper  instead  of  flags  ;^  and  it  has 
been  endeavoured  to  stir  (repassar)  the  mass 
by  working  it  with  ploughs  of  which  the  share 
.and  coulter  should  .be  made  of  the.  metals 
which  we  have  been  mentioning;  but  the  mules 
suffsred  too  much  from  this  woi^,  the  êckUch 
forming  â  thick  and  by  no  means  ductile  paste. 
The  custom  of  treadmg  the  sclUich  by  mules 
instead  of  men  was  only  introduced  into  Mexico 
'in  the  year  1783.^  Don  Juan  Comejo  brought 
from  Peru  the  idea  of  this  process;  and  the 
government  granted  him  a  privilege  for  it, 
which  he  did  not  long  enjoy^  and  which  only 
brought  him  in  the  sum  of  300,000  livres  topr- 
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tÊÊm^f  â  very  moderate  ram  tgirlieii  lite  coniAer 
tkaftfae  e%penoéfc  «f  amalgmmaettcm  iniv«  Imn 
tnère  tibàa  a  fouitk  dim«iished  since  it  ems 
keéfi  bo  kMig^r  necessary  to  emjidoy  tfa^gicat 
number  éf  workmen  who  trod  barefooted  tn 
keapd  of  metsdlicflom*. 

Tke  amalgamation  6ucfa  as  we  have  deaénbed 
ft>  ftènres  to  extract  all  the  siher  from  the 
ttinerali  which  have  been  tn»ted  by  mercôry» 
provided  the  azogmtrù  be  experienced^  and 
thoronghly  know  the  asfiect  or  extemr  charac- 
tern  cf  the  merevry,  by  which  to  jndge  if  liie 
pwte  is  in  want  ef  lime  or  sulphate  of  iron.  At 
Guanaxuato  where  thisopelattion  is  heatmAilaged, 
minemls  are  sacceasfrdly  amalgamated  whidi 
coMain  only  three  iiMirthB  of  an  oonee  ef  silver 
per  quintal.  M.  Sonnesefamidt  found  cidy^of 
aft  ouftee  of  silver  in  remains  ef  amalgmnalîiÉi 
pfoceedingr  from  nâierab,  ef  which  the  fdai- 
talf  contained  frÉua  five  to  six  mares  e£  siber. 
bi  the  woiks  of  Begia  the  seMÎBh  fiiniadll| 
uttdengo  waslwsg  hefera  meMary  has  «i  aiw<liiil 
althesOveria  die  paste;  and  it  is  bdietedÉt 
Mexico  that  the  father  e£  tfm  piessHt  frapâettr 
ef  the  lamom  mine  ef  Biscainat  dire^   will 

ilie  nvef* 
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The  process  discovered  by  Medina  possesses 
tlK  ^eat  advantage  of  simplicity  :  it  réqmîes 
no  constractidn  of  edifices,  no  combiistibles^  rio 
machines,  9nd  ahnost  no  iikipellhl|g  foi^e.  With 
merbnry  and  a  few  mules  to  move  the  arnstragi 
we  may  by  mearis  of  amalgamation  p&r  pàHù 
extract  the  silver  from  all  the  rsUt^Jgfe  minerald 
near  the  pit  from  which  tbey  are  taken  iti  thé 
midst  of  a  desert,  provided-,  the  ivttf&ce  hi 
efficiently  sinooth  to  adinit  of  the  ésitàblish- 
ment  of  the  Ufrtàs;  bût  this  mittè  f(f*oeêi^  hak 
âhso  thé  ^éât  disadvantage  of  being  slo^ 
and  caiiMng  an  enorta'ottiS  wicfte  of .  lùëhnîfjr. 
As  the  metcury  is  divided  Ih  an  extreme  degree^ 
and  thoosand^  of  qtdntals  of  milièHlls  àVè 
tmro^ght  at  à  tiMe,  it  is  itiipdéûiil]3ë  to  éolleè€ 
lixe  o:!tide  ami  muriate  cf  fiiërcnry  #hidi  are 
carried  diWay  by  the  watèi'  in  WàsMn^.  In  the 
mt^teodofàmài|^atn^ation<^oWedinS(fro^#ffî<^ 
we  ow^  to  the  leâhièâ  rèsëèàrches  ctf  M.  M.  VdtHi 
Itopreetlt,  GéfteM,  and  Ghaift^tië^,  ^6  ifilvei* 
is  è«(t<ac(efd  in  t%e  spttce  tHT  24  hotjftï.  They 
éflij^ojr  ttbUi  sixty  to  Mfe  )»iiiat«d  Aiid  fifty 
âàies  less  tiïne  than  in  lliè  Sj^Hftiiâlii  colonies, 
aiifâ  consume  as  we  have  «âready  àdàid  eight 
times  less  mercury.  But  how  is  there  a  possibi- 
lity oT  iritrodiicing  iiito  BËèxico  or  Peiru,  the 
pVocésà  of  Freiberg,  which  is  founded  on  the 
roasting  of  the  minera]^  and  the  giratory  moticm 
of  the  tubs  ?   At  Freiberg  sixty  thooiàMl  «p« 


L»;  u^: 
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of  minerals  are  annually  amalgamated  ;  but  in 
New  Spain  the  quantity  is  nearly  ten  millons 
of  quintals  ;  and  how  is  it  possible  to  contain 
this  enonnous  mass  of  minerak  in  tubs.  How 
cma  we  find  sufficient  power  to  turn  a  million 
of  these  casks  or  tubs  ?^  How  shall  we  work 
a»  minerals  of  a  country  which  wants  com- 
bitttibles»  and  where  the  mines  are  cm  table 
lands  dflslitute  of  forests  ? 
.  'After  treating  of  the  amalgamation  in  use  in 
Affkerica,  jtf  remains  for  us  to  touch  upon  a  very 
important  problem»  that  of  the  quantity  of 
pnercury  annually  required  by  the  mines  of 
Nçw  Spain.  Mexico  and  Peru  depend  v^ 
much  upon  the  abundance  and  low  price 
of  the  mercury  for  the  quantity  of  silver 
which  they  produce.  When  the  mercury 
fails  them,  which  happens  often  in  periods  of 
maritime  war,  the  mines  are  not  so  briskly 
worked  ;  and  the  mineral  accumulates  in  their 
hands  without  their  being  able  to  extract  the 
silver  from  it.  Rich  proprietors,  who  possess 
in  their  magazines  minerals  to  the  amount  ^f 
two  or  three  millions  of  francs,  are  frequ^itly 
in  want  of  the  necessary  money  to  make  head 

*  It  would  undoubtedly  require  a  million  of  casks  to 
receive  at  once  the  17  qumtalsof  minerals;  but  supposing 
that  we  could  amalgamate  as  rapidly  as  in  Saxony,  8380 
tubs  would  be  sufficient  to  BVtppiy  the  place  of  the  benffkh 
de/ |»IJo  of  all  Mexico* 
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gainst  the  daily  expenses  of  their  mines.  Ou 
the  other  hand  the  more  mercury  is  wanted  in 
Spanish  America,  either  on  account  of  the 
flourishing  state  of  the  mines,  or  the  process 
of  amalgamation  followed  there,  the  more  the 
price  of  this  metal  rises  in  Europe.  The  small 
number  of  countries  which  nature  has  supplied 
with  it,  Spain,  the  department  of  Mont-Ton^ 
nerre,  Camiola,  and  Transilvania,  gain  by  this 
rise;  but  the  districts  of  silver  mines  in 
which  the  process  of  amalgamation  is  the 
more  desirable,  as  they  are  in  want  of  the 
necessary  combustibles  for  smelting,  feel  very 
disadvantageously  the  effect  of  the  g^eat  im- 
portations of  mercury  into  America. 

New  Spain  consumes  annually  16,000  quin- 
tals of  mercury*.  The  court  of  Madrid  having 
reserved  to  itself  the  exclusive  right  of  selling 
mercury,  both  Spanish  and  foreign,  entered  in 
1784,  into  a  contract  with  the  Emperor  of 
Austria,  by  which  the  latter  was  to  fiimish 
mercury  at  a  price  of  52  piastres.  The  court 
sends  annually  in  time  of  peace  by  vessels 
of  the  Royal  Navy,  sometimes  9000,  and  some- 
times 24,000  quintals.  In  1803,  a  very  useful 
project  was  formed  of  supplying  Mexico  for 
several  years,  in  order  that  in  the  unforeseen 
case  of  a  war,  the  amalgamation  should  not  be 

*  2,100,312  lb.  troy.    Tram. 
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ktipeded  by  the  want  cf  mercury  ;  but  thin  pltv- 
ject  (del  repuesto)  shared  the  fate  of  so  iuftfiy 
others  which  have  trever  been  exîècntèd.  B^fbtfe 
1770,  when  the  workmg  of  mines  was  far  Hmrtt 
iieing  so  considerable  as  at  present,  New  ^ain 
received  no  other  mercury  but  thftt  of  Altltt^ 
den  and  Huancavelica.  The  Germait  mercttry 
furnished  by  the  Austrian  goVemtfient,  of  which 
the  greatest  part  is  irotn  Idria,  wan  only  intro- 
duced into  Mexico  after  the  falling  in  of  the 
subt^raneous  trorhs  of  Huatitavelicfet^  at  a  time 
when  the  mine  of  Almaden  teas  inundated 
in  the  greatest  part  of  its  works^,  and  yielded 
only  a  very  inconsiderable  pixiduce.  Bût  \\\ 
1800  and  1802,  this  last  mine  was  again  in 
such  a  floutishrbg  state,  that  it  Cofifld  aloite  have 
furnished  more  than  20,000  quintals  of  mercrii^ 
per  annum,  and  there  were  sufficient  gromdl 
to  conceive  the  hope  of  not  having  any  neees- 
sity  of  recurring  to  German  mercury,  for  sup- 
plying Mexico  and  Peru.  There  have  be^ 
years,  when  ten  or  twelve  tho\isand  q«intals 
of  tins  last  mercury,  have  been  imported  at 
Vera  Cruz.  Upon  the  whole^  from  1702  to 
1781,  the  amalgtunatièn  wo^ks  of  IVè#  Spain, 
destroyed  die  enèrmous  sum  of  191,405  quin^i* 

*  For  these  mines,  and  those  of  Ahnadenejos,  see  the 
interesting  researches  of  M.  Coquebert  de  Montbret,  a 
the  Journal  des  Mines,  Not  17*  p«  S96* 


9kJ».  «.]        ISft&DGU  OF  M&W  SPAfR.      983 

Ittls^y  of  whkh  the  VsAue  m  America  aibonnteâ 
to  4A0K  thati  00  Millions  of  livres  tcrornoist. 

When  the  j^cè  of  mercury  has  progressivdjr 

imw^téAf  the  worliing  of  the   mines  has  golie 

wi   increasing;.    In  lô90>  «ider  the   Viceroy 

Don  Luis  de  VèfesCo  ÏI.,  a  quintal  of  mercury 

trair  sold  ki  Me^cd  for  187  Jyiastres.     Bût  in 

4te  IBth  ceiïtnryv  1^  value  of  tins  Inetol  had 

Amrintnlied  to  sudii  a  degree,  that  in  i7dO>  tdbe 

fièutt  distributed  it  to  the  minets  at  82  piair- 

^<ës.    Beti^l'ieea  1767  aad  1776,  ite  ptrice  wàS 

62  pinMires  the   <}uintal.    In    1777^  wider   tliè 

tdmi&istrMion  of  the  Ministef  Galvez,  a  royal 

decree  fixed  the  ptice  ef  the  wefcury  of  Ahna>- 

den  at  41  piastre»,  tiro  reals,  and  that  <rf  6er« 

ittàiiy  M  69   piastres.    At  ^Ghmnaxufttd,  these 

f^  tort»  of  mercury  are  increuseé  foy  the  e%^ 

^^MÉive  carriage  on  the  bndûi  nf  tnulès,  ft&m 

ÛtJb  2i  ^iasMtes  per  quintal.     The  king  gkitia 

iA  the  iMercary  «f  Idria,  on  acccMmt  of  the 

dji^rëncë  of  1^  height  used  ftot  Gtemiaiiy  and 

hi  Mèikicô,  S9  pé^   oMt;  so  that  a  Wise  peU^- 

ticfan  ought  to  iBi^age  the  mother  country  to 

MH  i!t  a  à  thtap»  raté»    Actiordîifg  to  an  old 

Vàstomi  thte  uunef^  tff  <l;«rtain  disKricts  of  mitK^ 

f&t  éîUêÊbi^ëy  Ûïçm  of  6uai»aituato  and  Z'wh^ 

li(feas$  %tf&  ^dw#d  to  putt^hnse  two  tinrdl^  iff 

♦  25,124,200  lb.  Tray*     TfwUé 
t  tfâ^400«Q00  Steilii^ 
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Spanish  mercnry,  and  only  one  third  of  Ger- 
man mercury.  Other  districts  are  forced  to 
take  more  of  the  mercury  of  Idria,  tKan  that 
of  Almaden.  As  the  former  is  the  dearest, 
there  is  a  repugnance  to  taking  it,  and  the 
miners  affect  to  consider  it  as  impure. 

The  impartial  distribution  of  mercury  (el  re- 
partimiento  del  azoyue)  is  of  the  greatest  conse- 
quence for  the  prosperi  y  of  the  mines  of  New 
Spain.     So   long  as  this  branch  of  conunerce 
shall  not  be  free,  the  distribution  should  be  en- 
trusted to  the  Tribunal  de  Mineriay  which,  is 
alone  in  a  condition  to  judge  of  the   number 
of  quintals,  indispensably  necessary  to  the  amal- 
gamation works  of  the  different  districts.     Un- 
-fortunately,  however,  the  viceroys  and  those  per- 
sons who  are  about  them,  are  jealous   of  the 
right  of  administering  themselves  this  bnuich 
of  the   royal  revenue.     They  know  very  virell 
that  to  distribute  mercury,  and  especially  that 
of  Almaden,  which  is   one  third  cheaper  than 
that  of  Idria,  is  conceding  a  favour;    and   in 
the   colonies  as  every  where  else,  it  isprofit- 
able  to  favour  the  richest  and  most  powerful 
individuals.    From    this  state   of   things, .  the 
poorest  miners,  those  of  Tasco,  Temascaltepec, 
or  Copala,  cannot  procure  mercury,  when  the 
great  ivorks  of  Guanaxuato  and  Real  del  Monte 
have  it  in  abundance. 
The  general  wpetmtendeMy  of  the  mines  in 
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Spain,  is  charged  with  the  sale  of  the  mer- 
cury in  the  colonies  of  America.  The  minis- 
ter  Don  Antonio  Yaldes,  conceived  the  whim- 
sical and  audacious  project  of  reg^ating  him- 
self from  Madrid,  the  distribution  of  mercury 
among  the  different  mines  of  Mexico.  For 
this  purpose,  he  ordered  the  viceroy  in  1789,  to 
draw  up  statistical  tables  of  all  the  mines  of  New 
Spain,  and  to  send  to  Europe  specimens  of  the 
veins  which  were  worked.  The  impossibility  of 
executing  the  order  of  the  Minister  was  felt  in 
Mexico;  not  a  singly  specimen  was  ever  sent 
to  Madrid;  and  the  distribution  of  the  mer- 
cury remained  as  formerly  entrusted  to  the 
viceroy  of  New  Spain. 

The  following  table*  proves  the  influence 
of  the  price  of  mercury  on  its  consumption. 
The  diminution  of  this  price,  and  the  free- 
dom of  trade  with  all  the  ports  of  Spain,  have 
all  contributed  to  the  progress  of  mining. 


wmt^^ 


Periods. 


■■      I» 


1762—1766 
1767—1771 
1772—1777 
1778—1782 


Price  of    a 

quintal     of 

mercury. 


82  Piastres 

62 

62 

41 


TotaL   con- 
sumption of 
mercury. 


35750  quintals 
42000 
ÔSOOO 
59000 


*  Influx,  del  predo  del  azc^ue  sobre  tu  consiuno^  por 
Dob  Antonio  del  Campo  Maria.  (M.  S.) 
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It  was  known  in  Mexico  in  1182^  that 
Clùn^  possesses  mercury  mines;  imd  it 
W^  imagined  that  nearly  16,000  quintals 
might  be  annually  drawn  from  Canton.  The 
Viceroy  Galvex  sent  there  a  cargo  of  header 
funs  by  way  of  exchange  for  the  mercury; 
but  this  pric^ect  however  wise  In  itself  was 
very  badly  ex^ciited*  The  Chinese  mercury 
obtained  from  Canton  and  Manilla  was  im- 
pure and  contained  a  great  deal  of  lead;  and 
its  price  amounted  to  80  piastres  the  quin* 
taL  And  yet  a  very  small  quantity  could  be 
procured  at  this  price.  Since  1793^  that  im* 
portant  object  has  been  totally  lost  sight  of; 
and  yet  it  would  be  of  importance  again  to 
attend  to  it,  especially  at  a  time  when  the 
Mexicans^  experience  gp'eat  difficulty  in  procu* 
ri|i^  mercury  from  the  Continent  of  Gurope. 

From  ajl  the  researches  which  I  could  make, 
the  whole  of  SpapiiA».  America,  naniely ,  Mexico, 
Peru,  Chili,  and  the  Kingdom  of  Buenos  Ay  res, 
(for  elsewhere  the  process  of  amalgamation  is 
unknown)  annually  consume  more  than  25,000 
quiijjiajbsi  of  mercury  of  which  the  price  in  the 
Colonies  amqunti  to  more  than  6,^00,000  livres^; 
M.  Heron  de  YiUefosse,  in  an  interesting  table- 
whiçk  contains  the  quaixtity  of  each  metal 
wrought  over  thj^  whole  globe,  estimates  the 
mercury  annua%  di^awA  f^QfJOL    the  mJiues  o^ 

*  iS24O,800  Sterling.     TVans. 
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Bucàpe,  ak  36|(H)0  quintfds*  Hence,  going  on 
t)û&  (kiîa»  we  fii^d  t^t  mercury  i^  after  cob^t 
tiia  racecit  of  all  metaJb»  and  that  it  is  ev^n 
Ugiw  a9  vave  aA  tin^ 

What  is  the  quantity  of  gold  and  silver  aor 
tuatty  produced  by  the  mines  of  New  Sp^iii? 
And  wha^  are  the  treasures  which  mf>e  th§ 
dÎMHàYery  of  Am^erica,  the  conuuuerce  of  Me^içp 
bas.  pou^d  into  ilucope  and  Asia.  Th^  det 
taik  wbii^h  I  procured  daring  my  stay  in  tbô 
SpiMÔ/di  €ok)nii^9  from  the  registers  of  th^ 
limtfi  of  Bfte:ûi(^,  Lima,  8an(»  Fe,  and  P^^ayan, 
hii\^  enahkd  luye  to  give  mme  exact  inUkff-^. 
v^^ëém  Mrith  regard  to  the  pvo^ucQ  of  the 
Q^imés,  than  any  which  has  hitherto  been  pulph 
|i^lv^  !Part  of  Om  residts  of  the  £niitf  of 
«^  jr^earch^s,  have  been  already  published  in 
^  wwks^  of  M.  M.  Boucgoing,  BiKMignvvrt» 
|^b<^Kde».  and  Heron  de  YiUefosse^to  yihqnti  % 
Wi^  e9igeF  to  make  such  communication  iiis^ 
medj^^y  after  my  return  Uk  Europe. 

The  quai^ity  of  silver   amulplly  e^E^ract^ 
frotn    the  ini|xes  of  'Nfm  Sf  ^>   ^9  we  ba^^ 

«b-^iady  seen,,  dft^ft  npt  d«p^  *>  nmch^oA  the 
^imlance  ma  i»ti;wsi^  mim  Qi  the.  mim* 

T-,  ¥f  .iî>  215.   ^rongnifirff.  Traii^  de  JVJtx^fjojjje,  t;^  ii^ 

p*  351.     Lahorde^  Itinéraire  de  PEspagne,  F'  ed°.  T.  iv. 
p.  SSS  &  504.    ^^m  dc;  ^iff^ffy^ig  ^liohesse  minérale. 


«88       POLITICAL  ESSAY  ON  THE  L»<>o«  ir. 

rals,  as  on  the  facility  with  which  the  miners 
procure  the  mercury  necessary  for  amalgama* 
tion.  We  are  not  therefore  to  be  surprized 
that  the  number  of  marcs  of  silver  converted 
into  piastres,  at  the  mint  of  Mexico  varies 
very  irregularly.  When  from  the  effect  of 
a  maritime  war  or  some  other  accident,  the 
mercury  has  failed  for  a  year,  and  the  follow^ 
ing  year  it  has  arrived  in  abundance,  in  that 
ease,  a  very  considerable  produce  of  silver  suc- 
ceeds to  a  very  limited  fabrication  of  monqr* 

In  Saxony,  where  the  small  quantity  of  mer- 
cury which  is  wanted  for  the  process  •  of  amal- 
gamation, is  procured  with  sufficient  facility, 
the  produce  of  the  mines  of  Freiberg  is  so 
admirably  equal,  that  from  1793  to  1799,  it 
was  never  below  48,300,  and  never  above 
00,700  marcs  of  silver.  In  that  country,  the 
great  droughts  which  prevent  the  going  "of 
the  hydraulical  wheels,  and  the  water  frwn 
being  drawn  off,  have  the  same  influence  on 
the  quantity  of  silver  delivered  into  the  mint, 
as  the  scarcity  of  mercury  in  America. 

From  1777  to  1803,  the  quantity  of  silver 
annually  extracted  from  the  Mexican  minerals, 
has  almost  constantly  been  above  two  millions 
of  marcs  of  silver*,  and  from  1796  to  1799, 
it  was  2,700,000  marcsf  ;  while  from  1800  to 

*  1,812,633  lb.  troy.     Trans. 
t  l>772/^d  lb.  troy.    Tram. 


JlSOa,  it  remained  below  ^^100,000  «wwcs^.  ^t 
^ojold  be  u|]\ju9t  to  conclude  fi?Qm  ^be$^.4l4iA/ 
^^  vjfte  mmmg  ofei^iiow  m  Mexicp  bftve 
^pot  4>6en  so  flourishing  latterly.  Jp  l$pi,j||ie 
cgold  and  silv^  obtained  mnpimted  Qply  ito 
.Jie,568,000  piwtrest  ;  wbile  i»  1^03,  the  cm- 
fkge:again  amounted  cm  ^conQt  of  jh^  ^blW^^ffP^ 
oi  j»fixcni^9  to  23,[166^9O0,pia$tres|. 

vMsti^acting  ^e  iQflu#iice<of  aocidQPtl^l  caoaes, 
.we  fipd  jkbat'the  :iiiioe3  and  washing  Qf  ^New 
vSptam,  «actiuUly  produce  oa  an  ay#mge  ;7iQl90 
riwjrf»  of  gold§,;aiMlii>ô(X),QO0  marcs  of -sikerlN 
:ôf  ;iii;bich  the  mean  rvalue  amounts  taltog^th^er 
•to  ;22  jmilUoQS  i>f .  double  piMtn^* 

;Atboiit  liwmty  .years  ago^^this  .produice  was 
ic^yifiromiten  .to  ^iisOeep,  and  thkty  0(fi9«s  s^o^ 
^irma  i^ymi  to -twelve  ^milUws^i^f  pi^ti^.  Jn 
*4fee  Jb€)giAMii^  pf  ^Uhe  eighteenth  .Qeiitery,  itJie 
rflHWtity  i?f  ii^d  ,and  is^ver  ,qoi^ed  j»t  .^^co 
lif^as  ;  pnjyvf rom  ;five  tto  :  çix  million^-  Xfee^^lffr- 
^o^  .Wf?reai^  in  tte  ipç9dwe  ff  (h^  imites 
^^^ivy^hlie  m  Jitter  j<çai?9,  twghti^  >)èe  itttri- 
^bi|Ç€jd'to,a  gr«at.^flBilieer.«f  c»iisfis,4all  mating 
f^t  ^^he  ^f ano^  -tm^,  tmàmufmg  whifh)t})^>&st 

*  I,878,264ilb.,troy.  .Tr^f^x. 
t  1^3,479,280  Sterling,    Triw. 
'     t  iff4,865,050  Sterliiig.    Train. 
,$-459a]b.troj.     Trans. 
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place  must  be  attributed  to  the  increase  of 
population  on  the  table  land  of  Mexico,  the 
progress  of  knowledge  and  national  indusrt;ry9 
the  freedom  of  trade  conceded  to  America  in 
1778,  the  facility  of  procuring  at  a  cheaper 
rate  the  iron  and  steel  necessary  for  the  mines, 
the  fall  in  the  price  of  mercury,  the  discovery 
of  the  mines  of  Catorce  and  Yalenciana,  and 
the  establishment  of  the  Tribunal  de  Mineria. 

• 

The  two  years  in  which  the  produce  of  gold 
and  silver  attained  its  maximum,  were  1796 
and  1797.  In  the  former,  there  was  coined 
at  the  mint  of  Mexico,  25,644,000  piastres; 
and  in  the  latter,  25,080,000  piastres.  To  judge 
of  the  effect  produced  by  the  freedom  of  trade, 
or  rather  from  the  cessation  of  the  monopoly 
of  the  galleons,  we  have  merely  to  remember 
that  the  value  of  the  gold  and  <  silver  coined 
at  Mexico,  was  from  1766  to  1778, 191,589,179 
piastres,  and  from  1779  to  1791,  252,525,412 
piastres;  so  that  from  1778,  the  increase  has 
been  more  than  a  fourth  part  of  the  total  produce. 

We  find  in  the  archives  of  the  mint  of 
Mexico,  very  accurate  accounts  of  the  quan- 
tity of  gold  and  silver  coined  since  1690,  from 
which  I  have  framed  the  two  following  ta- 
bles: the  first  indicates  the  value  of  the  gold 
and  silver  expressed  in  double  piastres,  and 
the  second  exhibits  the  quaniity  of  marcs  of 
silver  given  in  to  the  mint,  and  converted  into 
piastre^. 
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TABLE  I. 

Gold  and  silver  extracted  from  the  mines  of 
Mexico,  and  coined  at  Mexico,  from  1690  to 
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Silver  drawn  from  the  mines  of  Mexico  from 
leeo  to  Ï800. 
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149,350,721  nurci». 
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It  appçsgrs  froip,  these  tables  that,  the  mines 
of  New  Spain  hftve  produced  from  1690  to 
1800,  the  enocmoua  sum  of  i49,3â2i.72I  mar£s 
of  silver*  ;  and  from  1690  to  1803,  gold  an^ 
silver  to    the   vaUie   of   1,353,452,020  double 

.  .  .  , 

piastresf,  or  7,H)6,6S&,105  Kvres  toamoi», 
estimating  the  piastres  at  105  sous,  French 
money. 

For  a  hundred  a^^  t^rte^  jears,  the  pro- 
duce of  the  mines  has  heen^  constantly  on  the 
incijease,  if  we  excçj)jt*the  ^Ô^)^e  period  from 
176p  tp  1707.  Tb^  increase  Wcomes  mani^ 
fest,  ^l^en  we  connp,ajre  evqjry  ^n  years,  th^ 
quantity  ^  of  the  precious  metals  given  in  to  th^ 
miiit  of  Mexicpj  w  ^  dsàs  in  thft  fpV 
low\g  tables,  ctf  wjuph,  ^  pu€^  indicate^ 
the  vaUie  of  ^e  gold  ai^  sik^jr  m-  Piasties, 
and  the  other,  the  quantity;  of  ^v^r  }n  marcsL 

j 

f  ^,00^21b.  troj.    Tram. 
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Progress  of  tbe  mining  operations  of  Mesieo. 

Table  I.     Gold  and  Silver. 


VJue  of  Gold 

PeriwlB. 

■Id    Silnr    in 
Piastre!. 

From  ISQO  to  1699 

43,871,33a 

1700 

1709 
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1789 
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17SI0 
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231,080,214 

Totalfrom  1690  to  1799—1,276,232,840 

Table  II.   Silver  akme. 


From  1600  to  1899 

1700  1709 

1710  1719 

1720  1729 

1730  1739 

1740  1749 

17S0  1769 

1760  1769 

177U  177» 

1780  17S9 

1790  1799 


Total  from  1690  to 


I  1789 


Marcfl. 


6,173,099 

6,109,781 

7,744,526 

9,900,203 

10,050,546 

12,067,202 

14,793,893 

13,279,86;) 

10,461,194 

22,050,440 

26,021,257 


^\ 


147^.52,008 
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When  we  distingxiish  those  periods  in  which 
the  progi'ess  of  mining*  has  been  most  rapid, 
we  find  the  following:  results  : 


Periods. 


1690- 
1721- 
1744 


1720 
1743 
1770 
1782 
1790 


Value  of  Gold 
and  Silver,  for 
an  average  year 
in  Piastres 


1771- 
1783- 
1 791— 1803'22,325,824 


5,458,830 

9,177,768 

11,854,825 

17,223,916 

19,517,081 


Progressive  increase. 


Piastres. 
In  27  years  3,700,000 
25  2,000,000 


19 
12 
10 


5,300,000 
2,300,000 
2,800,000 


This  table  along  with  the  preceding  one, 
proves  that  the  periods  during  which  the 
wealth  of  the  mines  have  most  increased,  are 
from  1736  to  1745,  from  1777  to  1783,  and 
from  1788  to  1798;  but  the  increase  in  ge- 
neral has  been  so  little  in  pro^iortion  to  the 
space  of  time,  that  the  total  produce  of  the 
mines  was  : 

4  millions  of  Piastres    in  1695 

8              -  -  1726 

12                 -  -  1747 

16                 -  _  1776 

20                 -  -  1788 

24                 -  -  1795 
firom  whence  it  follows  that  the  produce  has 
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Bctti  tripled  in  fifty-two  years,  and    sextnpled 
in  a  hundred  years. 

After    the    gold   and  silver,  it  remains  for 
us  to  speak  of  the  other  metals,  called  com- 
ition  metals,    the    working   of    which,   as  we 
have  already  stated  in  the  beginning  of    tiiis 
chapter,  has  been  very  much  neglected.     Cop^ 
per  is  found    in    a  native  state,    and  under 
the  forms  of  vitreous  and  oxidulated  copper,  in 
the  tnines  of  Ingaran,  a  little  to  the  south  of  thé 
l^olcaii  de  Jorulfd,  at  S(àn  Juan  Ghietamé,  in 
tlie  iiitendancy  of  Valladolid,  and  in  the  proviùce 
of  itfew  Mexico.     The  Mexican  tin  is  extracted 
l^y  means  of  washing,  from  the  alluvions  Is^nd»  eS 
the  intendancy  of  Guanaxuato,  near  Gigante, 
San  Felipe,  Robledal  and  San  Miguel  el  Grande 
HS    well    as   in  the   intendancy  of   Zacatecas 
between  the  towns  of  Xeres  and  Villa  Nueva. 
One  of  the  tin  inines  most  common  in  Mex- 
ico is  the  wood  tin  of  the  English  mineralogists. 
ti  appears  tha£  this  mineral  is  originally  found 
in  veins  wliich  traverse  trap-porphyries  ;   but 
the  natives,   instead   of   working  these  veins, 
prefer  the  exttactihg   of  tih  from   the   earth 
brought    down    the  ravins.      The   intendancy 
of  Guanaxuato  in  1802,  produced  nearly  92.00 
arrobas  of  copper,  and  400  of  tin. 

The  iron  mines  are  more  abundant  than 
is  generally  believed,  in  the  intendanéies  of 
Yalladolid^  ZMbtëcàfii,  «ud  GuadalaxaM,  and 
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éspeeiaUy  in  tke  provincias  interna^.  We 
kove  alread^f  explained*  the*  reason  why  Irhese 
miii^  the*  »ost  important  of  alt,  ai'e  only 
wreught  li^ith  any  degree  of  spirit  during^  a 
period  of  naantime  war,  when  a  stop  is  piifc 
to  the  importation  of  steel  and  iron  froiA 
Eorépe;  aiid  \te  have  already  named  the 
veins  ef  Teeatitanr,  nea^r  Celina,  which  w^è 
jMiceessfi^y .  ^vtiroiight  ten  years  ago,  and 
aliterwavds  abieiaiâon^d.  Fibro«»  magnetic  iron 
is  found-  in  cMJunctiom  with  magnetic  pyrite 
in  vein»  which  traverse  gneiss  in  the  kingdom 
of  Oaxaca.  ^  The  western  slope  of  the  moiftn«> 
tain»  of  Meohoacan  abounds  in  ores  q€ 
compiact  red  iron  and  be«aatite  brown  iron.  The 
former  have  also  been  observed  in  the  inteiOK 
dancy  of  San  Luis  Potosi  A6ar  Catwce.  I 
saw  christàlized  micaceous  iron,  near  the 
village  of  Banta  Cruz,  east  from  Celaya,  on 
^he  fertile  table  land  extending  from  Quere- 
taro  to  Guanaxuato»  The  Cerra  del  Mereadis 
situated  near  the  town  of  Pm*ango,  contàiiis 
an  enormous  •  mass  of  ores  of  brown  mag- 
netic and  micaceomi  iron.  I  enter  into  the 
detaii  of  these  localities  for  the  sdce  of 
pMVing  the  falsity  of  the  opinion  delivered 
by  several  modem  natural  philosophers,  that 
iton  almost  exclusively  belongs  to  the  most 
noirtbem  regions  of  the  tMaperate  soi».    T^^ 

*  Seep.  106  of  diis  volume. 


--  s 


208       POLITICAL  ESSAY  ON  THE  [sookiv, 

M.  Sonneschmidt  we  owe  the  knowledge  of 
the  meteoric  iron*,  which  is  found  in  several 
places  of  New  Spain,  for  example  at  Zaca- 
tecas,  Cbarcas,  Durango,  and  if  I  am  not 
deceived  in  the  environs  of  the  small  town 
of  Toluca. 

Leady  which  is  very  rare  in  the  north  of 
Asia,  ahounds  in  the  mountains  of  calcareous 
formation,  contained  in  the  north  east  part  of 
New  Spain,  especially  in  the  district  of  Zima- 
pan,  near  the  Real  del  Cardonal  and  Lome 
del  Toro;  in  the  kingdom  of  New  Leon, 
near  Linares;  and  in  the  province  of  New 
Santander,  near  St.  Nicholas  de  Croix.  The 
lead  mines  are  not  wrought  with  so  nitich 
spirit  as  we  could  wish  for  in  a  country 
where  the  fourth  part  of  all  the  silver  inine- 
rals  are   smelted. 

Among  the  metals,  of  which  the  use  is 
the  most  limited,  we  have  to  name  zinCf 
which  is  found,  under  the  form  of  brown 
and    black    blende    in    the    veins   of  Ramos, 

*  Sonneschmidt,  p.  188  and  192.  The  mass  of  2#acâtecas 
still  weighed  ten  years  ago,  near  2000  lib.  See  a  me- 
moir of  M.  Chladni  in  the  Journal  ties  Minesp  1809, 
no.  151,  p.  79,  relative  to  a  meteoric  stone,  which  fell 
between  Cicuic  and  Quivira  according  to  the  testimony 
of  Cardanus  and  Mercati.  The  geographical  position  of 
Cicuic  and  Quivira,  names  which  recal  to  us  the  fables 
of  the  El  Dorado  of  South  America}  remains  still  un* 
known. 
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Sbmbrërete,  Zacatecas,  and  Tasco  ;  antimony^ 
which  is  common  to  Catorce  and  los  Pozaelos, 
near  Cuencame  ;  arsenic,  which  is  found  among 
the  minerals  of  Zimapan,  combined  with 
sulphur^  like  orpiment.  Cobalt,  as  far  as  I 
know,  has  never  yet  been  discovered  among 
the  minerals  of  New  Spain  ;  and  manffanese*, 
which  M,  Ramirez  recently  discovered  in 
the  Island  of  Cnba^  appears  to  me  in  general 
much  less  abundant  in  Equinoctial  America^ 
than  in  the  temperate  climates  of  the  Old 
Continent. 

Mercury,  which  is  very  remote  from  tin, 
with  respect  to  its  relative  antiquity,  or  the 
period  of  its  formation,  is  almost  as  uncom- 
mon as  it,  in  every  part  of  the  globe.  The  inha- 
bitants of  New  Spain  have  procured  for  centuries, 
the  mercury  necessary  in  the  process  of  amal- 
gamation, partly  from  Peru,  and  partly  from 
Europe;  and  hence  they  are  accustomed  to 
consider  their  country  as  destitute  of  this  metal 
However,  when  we  consider  the  examinations 
carried  on  under  the  reign  of  Charles  the  4th, 
we  are  forced  to  admit  that  few  countries 
have  so  many  indications  of  cinnabar,  as  the 
table  land  of  the  Cordilleras  from  the  19^ 
to  the  22""  of  north  latitude.    In  the  iutendancies 

*  To  the  west  of  the  town  of  Cuenca,  in  the  Jdngdom 
of  Quito,  there  exists  earthy  grey  manganese,  which 
Ibrms  a  bed  in  the  freestone» 


of  Guanazuato  aod  Meiuco,  we  find  it  almost 
where^jpr  pits  are  dug  between  San  Joan  de  la 
Chic^  and  the  town  oC  San  Felipe  ;  near  Kinoon 
del  CentenOy  in  the  environs  of  Celaya;  and 
ffom  Dnrasno,  and  Tierra  Nuera  to  San  Lms 
de  la  Paz,  especially^  near  Chapin,  Real  de 
Pozofi.  San  Rafael  de  lo&  Lobos  and' la  So- 
ledad«  Sulphuretted  mercury  has  been  aho 
discovered  at  Axuchitlan  and  Zsqpote^»  near 
Qhirangangueo»  in  the  intendancy  of  Vallndolid; 
9lL  \os  Pregones  near  Tasco,  in  the  district  oC 
mines  of  the  Doctor  ;  and  in  the  valley  of  Ta*. 
nochtitlaa  to  the  south  of  Gassavé  in  the 
road  from  Qilenco  to  Pachuca*  The  w<n^ 
by  which  theaç  different  mineral  depositorien 
weie  pp^^osedto  be  discovered,  have  beeijk  ap. 
firequently  intecmptedt  and  they  have  t^eeq 
c^ndncted  with  so  little  zeal,  and  generally  with 
so  lîttle  ntelhgence,  that  it  would  be  veiy  im* 
jHcudent  to  advance,  as  has  been  often  diOii^ 
that  the  ipereuiy  mines  of  New  Spm  aj^ 
not  worth  the  wwking.  It  appears,  o^i  ikf 
ceatraiy»  from  the  interesting  inilMnnatioii  which 
we  owe  to  the    k^boors  of  M  •  Çhovel»   i^^ 


wldle  al  ScWiimit?:  aid  FbfMkh  in  Huaginrj  die 

gny    cofper     (gnngukigcrx)      coains     ODS 
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the  veîœ  of  San  Juan  de  Ik  ^Ohica,  as  Well  as 
thtfàe  (Jf  the  Rîncon  del  Génfénô,  ^nd^ihe-Gi- 
•gutite,  ate  very  deserving  of  fhe  atteiition  of 
the  Mexican  miners.  Was  it  to  be  expected 
that  stiperficial  \rorks  which  iJi^ere  merely  beg^, 
should  in  the  very  first  years,  *yield  a  'net  pro- 
fit to  the  shareholders  ? 

The  mercury  mines  of  TS^ew  Spain  tire   of 

veify  diJSTerent  formations.     Some  are  fbUnd  in 

beds  in  secondary  earths;  and  others  in  Teins 

A^hich  traverse  trap  poifphyries.     At  T9Wrasno, 

between  Terra  NueVa,  a:nd    San  Ituis  de    la 

^Paz,  cinnabar  mixed  with  a  number  of  globules 

-  of  niitive   mercury,    forms   u    horizontal    bed 

'(inanto)   which    reposes    on    porphyry.    This 

"tnanfo  which  has  been  pierced  by  pits  of  fil^e 

or  *^six  metres  *  in  depth,  is  covered  with*  beds 

'of  date   clay,  which  contains*  fossil,  *  wood,  -and 

coals.   'On  examining  the  roof  of  tfaemaiito, 

-we -fitttl  from  the  ^r/àce,' first  a  bed  oî  slate 

iSxxy   (scMtferthon)  impregnated  '  with  nitrate  of 

'^ètasli,  and  containing  fragments  of  petrified 

•^^étàbtés;  then 'a  strata  of  slate  coal   (nckie- 

yèl'kbMè)  *of  a  '  ihctre- 1  «  in  '  thickness  ;  and  lastly 

i^fcrfe  'eW:y  1<^hidi  iinmeSdiately  Covers  the  cin- 

'nabâr    minéral.    FrOm    this  mine  there   was 

Ifi^wti,  "^eight  j^éàrsago,  in  a'Telry  few  months 

*  16  or  19  feet. 
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nearly  70Ô  quintals  of  mercuiy  which  were 
not  sufficient  to  pay  the  expences  of  working, 
although  the  ore  contained  a  pound  of  mercury 
for  every  load  of  three  quintals  and  a  half. 
The  carelessness  with  which  the  mine  of  Durasno 
was  wrought,  has  been  so  much  the  more  pre- 
judicial, as  on  account  of  the  small  degiees 
of  solidity  of  the  rock  of  the  roof  and  its 
horizontal  position,  it  very  frequently  fell  in. 
The  mine  is  at  present  drowned,  and  to  resume 
the  operations  would  not  be  attended  with 
profit.  It  has  constantly  enjoyed  very  high 
celebrity  in  the  country,  not  on  account  of 
its  wealth  which  is  inferior  to  that  of  the 
veins  of  San  Juan  de  la  Chica,  but  because 
it  admitted  of  being  wrought  sub  dio,  and 
because  its  produce  was  very  abundant.  They 
attempted  in  vain  to  discover  a  second  bed 
of  mercury  ore   below  that  of  Durasno. 

The  cinnabar  vein  of  San  Juan  de  la  Chica, 
is  two  or  three  and  sometimes  even  six  metres 
in  extent  {puissance).  It  traverses  the  mountain 
of  lo$  CalzoneSf  and  extends  to  Chichindara. 
Its  ores  are  extremely  rich  but  by  no  means 
abundant  ;  I  have  seen  there  masses  of  compact 
and  fibrous  sulphuretted  mercury  of  a  bright 
red,  twenty  centimetres  in  length,  and  thi'ee 
in  thickness  ^  ;  and  these  specimens  resembled 

*  7.87  inches  by  1.18.  Trans. 
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from  their  purity  the  richest  produce  of  Al- 
maden  and  Wolfstein   in  Europe.     The  mine 
of  Chica  has  been  only  yet    wrought   to  the 
depth  of  fifty  metres  ;  *  and  it  is  founds  and  this 
geological  fact  is  very   remarkable,  not  in  free- 
stone or  slate,  but  in  a  trae  porphyritic  pitch  stone 
(pechstein-porphyr)  divided  into  balls  with  con- 
centrical  beds  of    which  the    interior  is  lined 
with  mammelonneous  hyalite  {mullerisch-glass). 
The  cinnabar  and    a    little    native    mercury, 
are  sometimes  observed  in  the  middle   of  the 
porphyritic  rock  at  a  very  considerable  distance 
from  the  vein.    During  my  stay  at  Guanaxuato, 
ouly  two  mines  were  wrought  in  all  Mexico, 
those  of  Lomo  del   Toro,  near  San  Juan  de 
Chica,  and  Nuestra    Senora   de    los   Dolores, 
.  a  quarter  of    a  league    to   the    south-east   of 
'  the  Gigante.     In  the  first    of  these  mines  a 
.  load  of  mineral  yields  from  two  to  three  pounds 
.  of  mercury  ;  and    the    expences    of   working 
are  very  moderate.     The  mine  of  the  Gigante 
from  which  there  is  even  drawn  six    pounds 
of  mercury    per  load  {cargo)  of  mineral^  fur- 
nished from  70  to  80  pounds  weekly  ;   and  it 
.  is  wrough*;  on  the  account  of  a  rich  individual 
Don  Jose  del    ]\9[aso,    who  has  the    merit  of 
having  first  excited  his  countrymen  during  the 
la  t  war  to  the  working  of  mercury    mines, 
^  and  the  manufacture  of  steel.     The   cinnabar 

♦164?  feet    Trans. 


a04       POLITICAL  ESSAY  ON  THE  [som  w 

extracted  from  the  veins  of  the  Hiountam 
del  Fraile,  near  the  ViUa  de  San  Felipe  is 
found  in  a  porphyry  with  homstone  base  which 
is  traversed  by  veins  of  tin,  and  is  undoubtedly 
more  antient  than  the  parphyritic  pitchstome 
(jpechstem  porphyr)  of  Chica. 

America  in  its  present  state  is  the  tribnttty 
of  Europe  with  respect  to  mercury;  'but  iti» 
«probable,  that  this  dépendance  will  not  be  of 
long  duration,    if  the   ties    which  unite    ihe 
Colonies    with    the    mother    country    renuin 
long  loosened,  and  if  the   civilization    of  ^tiie 
'human  species  in  its  progressive  motion  -from 
^ast  to  West    is    concentrated    in  America» 
The   spirit  of    enterprize   and    research  Jirfll 
increase  with  the  population  ;  the    mwe    the 
country  shall  be  inhabited,  the  more  they  will 
learn  to  «ppretiate  the  natural  wealth  wUrfh 
'is  contained  in  the  bowels  of  their  mountauMu 
If  ^ they  discover  no  single  mine' equal  in  wealth 
to  ^Huancjavèlica,  they    will  -work    several  -at 
<mce,  by    which  the  united  produce  will^  ren- 
der 'the    importation  of  mercury  from  4SpaiD 
and  'Camiola   unnecessary*       These    changes 
-itill  be   so  much  the  more  rapidly  operated, 
^as  the  Penivian  and  Mexican  miners  shall- feel 
*  themselves  impeded  by  the  want  of -^  the  metal 
^necessary* for  «nalgamation.   But  let  usenqmre 
''^ifhat  ^oidd  be  the  consequence  to  the  sttver 
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Biines  of  America,  if  in  the  midst  of  the  wars 
by  which  Europe  is  oppressed,  the  mercury 
mines  of  Ahnaden  and  Idria,  sh(Hild  no  longer 
be  wrought. 

I  have  mentioned   the  mineral  depositories 
t>f  New  Spain,  which  if  examined  with   care, 
and  worked  with  constancy,  may  produce  one 
4ay  a  very  considerable  quantity  of   mercury. 
The  period  approaches  when  the  Spanish  Co- 
lonies   being    more  united    together,  'will   be 
more  attentive  to  their  common  interests  ;  and 
it  becomes,  therefore,  of  consequence  to  take 
ja  general  view  of  the  indications  of  mercury 
observable  in   South    America.     Mexico   and 
jPeru,  instead  of   receiving  ihis    metal    from 
Europe,  will  one  day  perhaps  be  able  to  sup- 
|dy  the  old    world    with   it,    Ï   shall   confine 
myself  to  the  knowledge  which  I  could  obtain 
<m  the  spot,    and  especially    during   my   stay 
at*  lima;  and  I  shall  only  mention  the  points 
where  cinnabar  has  been  found,  either  in  vrfn« 
m  beds.     In  several    places,  for   example,   at 
Portobello,  and   Santa    Fe    de    Bogotiet,   con^ 
siderable  quantities  of   native    mercury    have 
been  ^collected     at   small   depths  in   building 
houses;  and  this   phenomenon  has    frequently 
fixed  the  attention  of  government.  They  forget 
iftat  in  a  countary   where  for  three    centuries, 
bags  fffîed    with    mercury   have    been   trans* 
{ported  on  mules    from    province    to  province, 
vol..  ;ai.  X 


>-  I 
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this  mercury  most  necessarily  have  been  scattered 
in  the  sheds,  under  which  the  beasts  of  burden 
are  unloaded,  and  in  the  mercury  magazines  e^ 
tablished  in  towns*  The  mountains  in  g^ieral 
^  contain  mercury  in  its*  native  state,  in  yerj 
small  portions  only  ;  and  when  in  an  inhabited 
place,  or  on  a  great  road,  we  discover  in  the 
earth  several  kilogranmnes  collected  together, 
we  must  believe  that  these  masses  originated 
in   accidental  infiltrations. 

In  the  kingdom  of  New  Granada,  sulphuretted 
mercury  is  known  in  three  different  places, 
namely,  in  the  province  of  Antioquia,  in  the 
Voile  de  Santa  Rosa,  east  from  the  Rio  Cauca; 
in  the  mountain  of  Quindiu,  in  the  pass  of 
the  central  cordillera  between  Ibague  and 
Carthago,  at  the  extremity  of  the  Ravin  of 
Yermellop  ;  and  lastly,  in  the  province  of  QuitOi 
between  the  village  of  Azogue  and  Cuenca» 
The  discovery  of  the  cinnabar  of  Quindiu  is 
due  to  the  patriotic  zeal  of  the  celebrated 
traveller  Mutis^  who  in  the  months  of  August 
and  September,  1786,  at  his  own  expense, 
caused  the  miners  of  Sapo  to  examine  that 
pstrt  of  the  granitic  Cordillera  which  extends 
to  the  South  from  the  Nevada  de  Tolima 
towards  the  Rio  Saldaiia.  The  mineral  of 
sulphuretted  mercury  is  not  only  found  in  round 
fragpnents  mixed  with  small  grains  of  gold  in 
the  alluvions     earth    with    which  the    RaTJu 
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(quebrada)  de  Vermellon  at  the  foot  of  the 
table,  land  of  Ibague  Viejo  is  fiHed  ;  but  they 
know  the  vein  also  from  which  the  torrent 
appears  to  have  detached  these  fragments, 
imd  which  traverses  the  small  ravin  of  Santa 
^a.  Near  the  village  of  Azogue  to  the 
North-west  of  Cuenca,  the  mercury  is  found, 
as  in  the  department  of  Mont-Tohnerre,  in  a 
formation  of  quartz-freestone  with  argillaceous 
cement.  This  freestone  is  nearly  1400  metres  * 
in  thickness,  and  contains  fossil  wood  f  and 
asphaltos  |.  In  the  mountains  of  Guazun  and 
Upar,  situated  to  the  North-east  of  Azogue, 
a  vein  of  cinnabar  traverses  beds  of  clay 
filled  with  calcareous  spar,  and  contained  in 
free-stone.  We  discover  there  the  remains  of 
an  old  gallery  of  120  metres  in  length,  §  and 
11  pits  very  close  to  one  another.  It  is  be- 
lieved in  the  country  that  this  mfne  was  wrought 
before  Huancavelica,  and  that  it  was  the  dis- 

♦4592  feet  Trans. 

f  I  found  beautiful  pieces  of  14  decîmetres  (4|  feet 
Epglish)  in  length  at  Silcai-Yacu  between  Delec  and 
Cuenca. 

%  At  Pordie  and  the  Western  dedivity  of  the  mountaini 
rf  Coxitambo,  I  was  singularly  struck  with  the  geological 
idatimis  between  the  freestone  formation  of  Cuenca  and 
Azogue  and  the  freestone  of  the  mines  of  Wol&tein 
and  Munsterrappel  which  I  visited  in  1790,  and  wUtfi 
eontain  also  cinnabar,  fossil  wood,  and  peCrok. 

f  393  feet  Trans. 

X  2 
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covery  of  the  latter,  which  was  the  occasion 
of  its  abandonment.  The  learned  experim^iU 
of  Don  Pedro  Garcia,  and  the  works  executed 
by  M.  Yallejos  the  intendant  of  Cuenca  iq 
1792,  have  not  proved  that  the  vein  of  cin- 
nabar of  Guazun,  may  be  successfully  wrought. 
At  five  leagues  distance  from  the  town  of  Po- 
payan,  to  the  North-west  near  Zegueng^e 
there  is  a  ravin  which  is  called  the  mercory 
ravin  (quebrada  del  azogue)  without  the  origm 
of  the  name  being  known. 

In  Peru,  cinnabar  is  found  near  Yaldivui 
in  the  province  of  Pataz,  between  the  eastern 
bank  of  the  Maranon  and  the  missions  of 
Guailillas;  at  the  foot  of  the  gpreat  Nevodo 
de  PelagatOf  in  the  province  of  Conchucos, 
to  the  east  of  Santa;  at  the  bath»  of  Jesos 
in  the  province  of  Guamalies  to  the  South- 
east of  Guacarachuco  ;  near  Huancavelica  in 
the  intendancy  of  that  name;  and  uear  Gnaraz 
in  the  province  of  Guailas.  From  the  account 
books  found  in  the  provincial  treasury  of  the 
town  of  Chachapoyas  (between  the  Rio  Sonche 
and  the  Rio  Utcubamba)  it  appears  that  at  tha 
beginning  of  the  conquest»  mercury-  nûnes 
were  wrought  in  the  moderately  devated 
mountains  which  extend  from  Pongo  de  Man» 
seriche  to  near  Caxamarquillo  and  the  Rio 
Huallaga  ;  but  from  the  information  which  X 
obtained  during  my  stay   in  the   province    of 
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Jaen,  the  place  where  these  mines  were  situa- 
ted is  at  present  totally  unknown.  The  veins 
of  cinnabar  of  Guaraz  were  worked  with  some 
degree  of  success  in  1802.  There  was  ex- 
tracted as  much  as  84  pounds  of  mercury 
from  a  mass  of  minerals  of  1500  pounds  weight. 
The  fatuous  mine  of  Huancavelica^  as  to  the 
state  of  which  so  many  false  ideas  have  been 
disseminated,  is  in  the  mountain  of  Santa 
Barbara,  to  the  south  of  the  town  of  Huan- 
cavelica,  at  a  horizontal  distance  of  2772  varcis 
(or  2319 /metres*).  The  height  of  the  town 
above  the  level  of  the  sea,  is  according  to  Le 
Gentilf  3752  metres  (1925  toises) J.  If  we 
add  to  this  the  802  varas,  which  the  summit 
of  the  mountain  of  Santa  Barbara,  is  higher 
than  the  level  of  the  streets  of  Huancavelica, 
we   shall   find    the    absolute    height    of    this 

♦  7606  feet.    Trans. 

-f-  This  height  is  calculated,  agreeably  to  the  formula 
of  M.  La  Place,  supposing  a  temperature  of  10  centigrade 
éfsgrecB  {59^  Fàhr.).  According  to  Le  Gentil,  {Voilage 
eux  IndeSf  T.  i.  p.  76.)  the  mean  height  of  the  barometer 
at,  the  town  of  Huancavelica  is  18^®.  1*^  5.  In  the  ma- 
ntUicript  of  Mothes,  this  height  is  estimated  at  iSi^*".  7'^ 
irbidï  would  give  only  1814*  toises,  or  3535  metres  of 
dMphitè  devation.  (11,596  feët.  Trans.)  Thé  great  square 
of  the  town  of  Micuipampa,  where  I  found  the  barometer 
!*••  4*».  7,  would  tfiepi  be  84?  metres  (275  feet.  Trans.) 
higlier  than  the  level  of  the  streets  of  Huancavelica,  (Recueil 
fObtervatiims  AstronàmîqueSi  Vol.  i.  p.  316.) 

f  19,806  &et.    Trans. 
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mountain  4422  metres*.  The  discovery  of 
the  great  mercury  mine,  is  generally  attributed 
to  the  Indian  Gonzalo  Abincopa  or  Navim- 
copa;  but  it  is  oertain  that  it  goes  back  to 
a  period  long  before  1567,  since  the  Incas 
made  use  of  cinnabar  in  painting  themselves, 
and  procured  it  from  the  mountains  of  Palcas. 
The  working  of  the  mine  of  the  Cerro  de  Santa 
Barbara  on  account  of  the  Crown,  began  how- 
ever only  in  the  month  of  September,  1570^ 
nearly  the  same  year  m  which  Fernandez  dc 
Velasco  introduced  the  Mexican  amalgama- 
tion  into  Peru. 

Mercury  is  found  in  the  environs  of  the  town 
of  Huancavelica,  in  two  very  diflFerént  man- 
ners, in  beds  and  in  veins.  In  the  great  mine 
of  Santa  Barbara,  the  cinnabar  is  contained 
in  a  bed  of  quartz  freestone  of  nearly  400  metres 
in  thickness,  and  in  a  direction  of  hor.  10 — 11 

*  14,506  feet.  Trans,  This  measurement  agrees  y&j 
well  with  the  assertion  of  Ulloa,  who  relates  that  he  saw 
the  barometer  remain  at  the  bottom  of  the  mine  of 
Hoyo  Negro  at  17^.  2\  2;  from  which  we  may  con- 
clude that  the  bottom  of  the  mine  was  then  2159  toisesi 
or  4208  metres  of  elevation  above  the  level  of  the  ocem 
(13,8p5feet.  Trans.).  (Uttoa,  Natidas  Amencanas,^W*) 
In  this  pit  then  the  miners  wrought  in  a  point  which  is  500 
metres  (1640  feet),  higher  than  the  summit  of  the  Peak  of 
Teneriffis.  In  the  Cerro  de  Hualgsyoc,  I  have  seen  gal- 
leries of  which  the  absolute  height  exceeded  405CLipetrtt 
(19,287  feet.    Tram.).  '        ^ 
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of  the .  German  compass,  with  an  inclination 
of  64**  towards  the  west.  This  freestone,  ana- 
logous to  that  of  the  environs  of  Paris,  and 
the  mountains  of  Aroma  and  Cascas,  in  Peru, 
resembles  pure  quarts.  '  The  most  part  of  the 
specimens  which  I  examined  in  the  geologir 
cal  cabinet  of  the  Baron  de  Nordenflycht, 
exhibit  very  little  clayey  cement.  The  quartz 
rock  which  contains  the  mercury  minerals, 
forms  a  bed  in  a  calcareous  brescia,  from  which 
it  is  only  separated  in  its  wall  and  its  roof, 
by  a  very  thin  stratum  of  slate  clay  (schiefer^ 
thon)j  which  has  been  frequently  confounded 
with  primitive  slate.  The  brescia  is  covered 
with  a  formation  of  secondary  limestone,  and 
the  fragments  of  compact  limestone  contained 
in  the  brescia,  seem  to  indicate  that  the  whole' 
mass  of  the  mountain  of  Santa  Barbara  it- 
self  reposes  on  alpine  limestome  rock.  This 
last  rock  (alpenkalkstein)^  is  in  fact  discovered 
on  the  eastern  slope  of  the  mountain  near 
Acobamba  and  Sillacasa.  It  is  still  found  at 
very  considerable  elevations,  and  is  of  a  blueish 
grey,  and  traversed  by  a  great  number  of  small 
veins  of  calcareous  spar.  UUoa  observed  there 
ih  1761  petrified  shells*,  at  a  height  of  more 

*  We  also  found  them  on  the  ridge  of  the  Andes,  near 
Montan  and  Micuipampa;  Géographie  des  Fiantes^  p.  127. 
See,  as  to  the  Pelasgic  shells  observed  at  great  heights  in 
Eirope  and  America,  Faigiu  de  Satnt'Fond,  Esiai  de  Oe^^ 
l€gjk^  T«  ii.  p.  01—69. 
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than  4300  metres*.  M.  de  Nordenflycht  aba 
discovered  pectinites  and  cardia  in  a  bank  of 
shells,  bettveen  the  villages  of  Acoria  and  Aco« 
bamba,  near  Huancavelica,  at  an  elevation  sur- 
passing by  more  than  800  metresff  that  of  the 
bank  of  nummulites  found  by  M^  Ramond  on 
the  summit  of  Mont^Perdn# 

The  cinnabar  by  no  means  fills  the  whole 
quartz  bed  of  the  great  mine  of  Santa  Barbara; 
it  forms  particular  strata;  and  sometimes  it  is 
found  in  small  veins,  virhich  drag  (se  trainent) 
and  unite  in  mBsaes  (stockwerke).  Hence  the 
metalliferous  mass  is  only  in  general  from  60 
to  70  metres|  in  breadth.  Native  mercury  is 
extremely  rare,  but  the  cinnabar  is  accompa^ 
nied  with  red  iron  ore,  magnetic  iron,  galena» 
and  pyrite;  and  the  crevices  are  frequently 
variegated  with  sulphate  of  lime,  calcareous 
spar^  and  fibrous  ahim  (federalaiun)f  with  cur- 
vilinear parallel  fibres*  The  metalliferous  bed 
at  great  depths^,  contains  a  good  deal  id 
orpiment»  or  red  and  yellow  suljAuretted  arse* 
nic.    This  mixture    formerly    occa»oned   the 

*  14^107  feet.    Trans. 

t  â624feet.    Trans. 

t  From  196  to  2^  feet     Trans. 

S  Particularly  below  the  depth  of  230  varas  (629  feet 
Tram,).  The  galena  is  found  nearer  the  surface  of  tht 
earth,  and  even  40  varas  lower  than  the  gdleiy  of  Saâ 
Xavi^« 
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death  of  many  worianen^  who  wrought  at  thé 
distillation  of  minerals  of  cinnabar  mixed  with 
orpiment,  till  the  government  took  the  resolu- 
tion of  prohibiting  the  carrying  on  the  imrh^ 
of  Cochapata,  in  which  arsenic  abounds  '  the 
most.  I  suppose  that  the  yapoor  called  umpéj 
of  which  the  alarming  effects  are  described 
by  Ulloa,  is  ansenical  hydrogen  gas;  but  it  hâé 
been  much  more  rarely  felt  than  might  be  be* 
lieyed,  from  the  accounts  of  the  Spanish  tra» 
Tellers. 

The  g^at  mine  of  Santa  Barbate  is  divided 
into  three  gteries,  (pertinencioi)  which  bear  the 
names  of  Brœaly  C^mediOf  Cochapata.  Hie 
depth  of  the  mine  is  349  varas;  and  itnf  total 
length  from  north  to  south  536  varas.  It  is 
reckoned  that  50  quintals  of  tolerably  rich  mi« 
neralst  yield  by  distillation  from  8  to  12  pounds 
of  mercury.  The  mineral  depository  is  worked 
by  three  galleries,  viz:  the  Socabon  de  UUoa^ 
the  Socabon  de  Sm  FrancUeo  Xamer,  and  the 
Socabon  de  Nuèstra  Senortt  de  Bekm,  begun 
in  161Ô,  and  finished  m  1642.  Thé  gallery 
cut  by  the  astronomer  Don  Antonio  UUoa,  who 
as  governor  of  Huancavelica  directed  the  works 
for  some  years,  is  only  7d  varus  in  length;  and 
its  mouth  is  almost  level  with  the  great  square 
of  the  ,town.  It  would  require  to  be  still  pro^ 
longed  2000  varas,  to  traverse  the  pertimmià 
de  Cochapata.    It  ia  Û»  ùÊkf  faltevy  yl4àck 
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follows  the  direction  of  the  metalliferoos  bed^ 
for  the  two  others  were  cut  in  the  solid  rock. 
The  Saoaban  de  Belem^  the  most  useful  of  all 
these  different  works,  is  625  varas'in  length, 
and  cuts  the  mineral  depository  at  the  depth 
of  172  y  aras,  below  the  summit  of  the  moun- 
tain of  Santa  Barbara.  The  gallery  of  San 
Xayier,  finished  in  1732,  is  112  varas  above 
the  Socabon  of  Belem.  All  these  galleries  which 
nave  cost  immense  sums,  because  they  are  more 
than  five  varas  in  breadth^,  are  merely  for 
▼entilati(m  and  interior  conveyance)  for  the 
mine  is  absolutely  free  from  water. 

There  has  been  extractedt  from  the  great 
mine  of  Huancavelica,  between  1570  and  1789, 
thp  sum  of  1,040,452  quintals  of  mercury  |; 
viz* 

From  1570  to  1576  9,137  quintab- 

1576       1586         60,000 

1586       1589         31,500 

1590       1598  59,850 

1599        1603  20,000 

1604        1610  19,000 

1611        1615  30,000 

1616        1622  59,463 

1623        1645  96,600     . 

•  More  than  13  feet.     Trans. 

f  Notkiûs  sobre  la  mina  de  Huancavelica,  (M.  S.  note  of 
M.  Mothes). 
}  136,573,162  Ib.  Troy.    Trans. 
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1646        1648  20,460  quintals. 

1648        1650  8,342 

1651  1666  109,120 
According  to  this  table,  the  quantity  of  mer- 
cury extracted  from  the  great  mine  of  Huan- 
cavelica,  ^!ffw>\mted  in  the  first  96  years,  to 
the  sum  of  523,472  quintals.  There  has  be^ea 
obt^in^d  in  tlie  following,  periods, 

From  1667  to  1672  49,026  quintals. 

1073:  to  1683  60,000 

.  .  We  fiipkd  no  mention  in  the  archives  of  the 
trefusury,  of  the  produce  of  the  mine .  between 
1684  îoid  J 713;  but  it  was 

From  1713  to,  1724  41,283  quintals. 

1725        1736  38,882 

1737        1748  66,426 

Fi'om  these  data,  it  appears  that  the  mine 
bas  generally,  yielded  frona  four  to  six  thousand 
quintals  of  mercury  per  annum.  In  the  most 
abundant  years  between  1586  and  1689,  the 
produce  amounted  to  10,500  quintals. 

Besides  the  cinnabar  which  is   contained  in 

4  m 

the  bed  of  quartz  freestone,  of  the  Cerro  de 
Santa  Barbara  de  Huancavelica,  there  is  also 
some  in  this  same  part  of  the  Cordilleras, 
especially  near  SiUacasa,  in  small  veins  which 
traverse  the  alpine  limestone  (alpenkalkstein)  y 
but  these  veins  which  are  frequently  fall  of 
calcedony,  do  not  follow  regular  directions; 
they  cross  and  drag  frequently,  and  form  naU 
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or  metallic  masses*.  For  these  fifteen  years, 
all  the  mercary  which  Huancavelica  supplies 
to  ihe  miners  of  Peru,  is  derived  from  these 
last  mineral  depositories^  the  metalliferous  bed 
(erzfloz)  of  the  great  mine  of  San^ta  Barbara, 
having  been  cbœjplôtèly  abatfdoned)  ovring  to 
the  falling  in  which  took  places  in  the  pérti- 
nencia  of  the  Brocdl.  Avarice  and  baselessness 
were  the  cause  of  this  unfortunate^  afccidcnt. 
So  early  as  1780,  the  diitectdrs'  of  the  mine  had 
difficulty  in  famishing  the  cjuemtiey  of  mercury 
required,  for  the  continually  increaKing  niants 
of  the  Peruvian  amalgamation.  The»  deeper 
the  works  became,  the  cinnabar  grew  also 
more  impure,  and  mixed  with  sulphuretted  ar- 
senic. As  the  bed  forms  a  mass  of  an  extra- 
ordinary volume,  it  could  ohly  be  wt>rlced  by 
hnffitudinat  and  trànsv€tmi\  '  galleries.  '  To 
support  the  roof,  pillars  were  left  from  distance 
to  distance,  as/li»  practised  in  the  coÂt  and 
salt  mines.  An  initendairt  of  HuancavèHca,  a 
IftwyeTy  and  a  priaise-worthy  man  in  other  res- 
pects for  his  knowledge  and  integrity,  had  the 
temerity  to  remove  these  pillars  to  increase 
the  produce  of  the  mine.  This  operation  had 
the  efi*ect  which  every  intelligent  miner  niigfat 
have  easily  predicted;  the    rock   deprived  of 

*  NtdoSf  Msis  y  dà^s  \Tnuammen^Uhar€ndc  TrUmmgrJ* 
t  In 
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support  yielded  to  the  pressure  ;  the  roof  tumbled 
iuy  and  as  this  falling  in  took  place  in  the 
greater  part  of  the  upper  pertinencia,  that  of 
the  Brocal,  the  works  in  the  two  inferior  j9er- 
tinenciasj  Comedio,  and  Cochapata;  were  also 
obliged  to  be  given  up.  The  master  miners 
accused  the  intendant,  of  having  removed  the 
pillars  to  ingratiate  himself  at  the  Court  of 
Madrid,  by  procuring  in  a  very  few  years 
a  great  quantity  of  mercury.  The  intendant 
on  his  part  affirmed^  that  he  had  acted  alto- 
gether with  the  consent  of  the  master  miners, 
who  thought  the  pillars  might  be  replaced  by 
heaps  of  rubbish.  In  place  of  taking  a  de- 
cisive part,  and  working  the  metalliferous  bed 
in  other  points,  they  lost  eight  years  in  sending 
from  time  to  time  commissaries  to  the  spot  to  in- 
stitute a  process,  and  dispute  about  vain  forma- 
lities. When  I  left  Lima,  they  were  waiting 
for  à  decision  of  the  Court;  the  great  mine 
was  shut  up;  but  they  had  given  free  per- 
inission  to  the  Indians  from  1795,  to  work  the 
cinnabar  veins  which  traverse  the  alpine  lime 
stone,  between  Huancavelica  and  Sillacasa. 
The  annual  produce  of  these  petty  operations, 
amounted  to  3200  or  3500  quintals.  As  by 
law»  aU  the  mercury  must  be  delivet*ed  into 
the  treasury  (caxas  reales)  of  Huancavelica,  I 
shall  give  from  the  account  books  the  produce 
between  1790  and  1800. 
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95 
47 
14 
32 

58 
92 

1800     -     -     3232  83 

It  has  been  asked  whether-  in  the  present 
«tate-of  things  it  would  be  prudent  to  clear 
out  the  old  works  of  the  great  mine*,  or  if  they 
ought  to  en  gage  in  new  trials.  From  the 
memoirs  drawn  up  by  the  Baron  de  Norden- 
flycht,  it  appears  to  be  absolutely  false  that 
the  mine-  of  Santa  Barbara  was  exhausted 
when  they  were  so  imprudent  as  to  remove 
the  pillars.  In  the  pertinenca  de  Cochapata,- 
at  228  varas  of  depth,  cinnabar  minerals 
have  been  found,  equally  rich  with  those  of 
the  Brocal;  but  as  for  ages,  the  works  have 
been  under  the  direction  of  ignorant  men, 
detitute      of    all     knowledge    of      subteiTa* 

*  Before  the  year  1795,  seven  thousand  alpacas  and 
llamas'  led  and  governed  by  intelligent  dogs  carried  the 
mercury  minerals  from  the  Cerro  De  Santa  Barbara,  to 
the  furnaces  supplied  with  aludel  which  are  situatei 
near  the  Town  of  Huancarelica. 
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ueous  geometry,  they  have  given  the  work 
the  form  of  a  cylinder,  whose  axis  is  in- 
clined from  north  to  south.  Near  the  sur- 
face in  the  Brocal,  the  metalliferous  bed 
has  almost  never  been  wrought  on  the  south 
side;  but  on  the  other  hand,  in  the  depth  at 
Cochapata,  the  galleries  have  been  for  a  very 
smallway  carried  northwards,  Thi»  particu- 
lar disposition  of  the  works  has  given  reason 
for  believing  the  cinnabar  is  lost  towards  the 
bottom  of  the  mine;  but  if  it  has  been  found 
in  less  abundance,  it  is  because,  in  perpetually 
deepening  towards  the  south,  they  entered  in- 
sensibly into  the  sterile  part  of  the  bed  of 
quartz  or  freestone. 

Notwithstanding  the  justness  of   these  con- 
siderations,  it   seems    by   no    means    prudent 
to  advise  the  clearing  out  of   the  old  mine  ; 
for  this  operation  would  require  an  immense 
expense,    and   the   old  works  were  so   badly 
disposed  that  it   is   impossible  to  derive  any 
advantage  from  them.     The  metalliferous  bed 
of    the    Cerro    de    Santa    Barbara,    extends 
many  leagues  beyond  Sillacasa,   ev$n  as   far 
as  above  the  village  of  Guachucalpa  :  and  hf 
beginnhig  to  work  on  points  which  have  hi- 
therto remained  untouched,  there  would  hardly 
be  a  doubt  of  the  success  of  the  bperëltioiis; 
for  nothing  can  be  a  stronger   proof  of  tijB 
abundance  of  the  mercury  in  this  paft  of  the 
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Cprdillerasy  than  the  {mxhice  of  the  petty 
labours  of  the  Indians.  If  small  veins  of 
cinnabar  merely  uncovered  at  their  surface  yield 
annually,  on  an  average  3,000  quintals,  we 
cannot  entertain  a  doubt  that  works  of  investira- 
tion  with  directed  intelligence  will  one  day  pro- 
duce more  mercury  than  is  requisite  for  all 
the  amalgamation  of  Pern.  \ye  may  also 
hope  that  in  proportion  as  the  inhabitants  of 
the  9ew  world  shall  learn  to  profit  from  the 
Batural  wealth  of  the  soil,  the  improvement  of 
chemical  knowledge,  will  also  discover  pro- 
cesses of  amalgamation  by  which  less  mercury 
will  be  consumed.  In  diminishing  the  con- 
sumption of  this  metal,  and  increasing  the 
produce  of  the  indigenous  mines,  the  Ameri- 
^aa  miners  '  will  gradually  learn  to  dispense 
witb  the  mercury  of  Europe  and  China. 

To  complete  the  view  of  the  mineral  sub* 
jtanees  of  New  Spain  it  remains  for  us  to 
9aiDe  cpal,  salt,  and  soda.  The  coal  of  which 
I  «aw  in  ike  valley  of  Bogota^  beds  at  2Ô00 
^IQglareB  of  elevationf  above  the  level  of  the 
^^9  io  general  appears  to  be  very  rare  in  the 
Çj9r4îll^ras.  In  the  kingd<Hn  of  New  Spain  it 
hM  onfy  y^  been  discovered  in  New  Mexico  ; 

*  IStear  Tm>B%9  Cwoas»  and  in  the  Cerro  de  Suha,  io 
the  road  ^rçm  Saota  F^  de  Bogpta  to  the  salt  min^af 
2^2aquinL 

f  8001  ftet     Ttans. 
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but  it  isf  howevefr  pt*obâT>le  that  it  may  be 
found  in  thie  secondary  latids  \^hich'  e!xtend 
to  thip  north  and  north-west  of  the  Rio  Colo- 
irado,  as  well  as  in  the  plaini*  of  Saii  LuiS 
Potosi,  and  Texà!él  There  is  already  rf 
coal  m4n^  nfèar  the-  sotii*ces  of  the  Rio  Sàbît?à.  - 
In  general  coal  and*  i*ock  salt  abound  to  thW 
west   of  the  Sierra*  Verde    neiar    the    lake  of 

# 

Timpanogô^ ;  in-  Upjpér  Louisiana;  and  ih^ 
those  Vast  northern  regioiis  contained  béti;^eëii 
thfe  stùii'tji  n^ùunfains  of  IMtackehziè,  and  midt 
son's  Bay,* 

In  the'  whole  inhabited  pai*t  of  New  Spà,iri, 
thëi*é  is  no  roiôk  salt  like  thit  of  Zi^^uii^a 
in  the  kingdom  of  Sahta  Fé,  or  of  Wîélitzkaf 
in  ?olasûd;  The  muriate  of  soda  is  no  where* 
found  collected  itt  banks  or  masses  of  consi- 
derable volUttie;  and»  is  nierely  disseittinated- 
in  the  ai'giltecebus  latld^  which  coVer  the  négé' 
of  thé  Coî^îlléràs.  The  table  lands  of  Meurico*  . 
resethble  in  this  respect  those  of  Thibet  and 
Tàrtâry.  We  have  already  observed  in*  otir 
description    of    the   valley    of    TeSochtitlan, 

**Tliere  are  sîdt  springs  on    the   htaokA  of  the  TMlt^ 
Dauphin  aâd  the  Lake  of  Slaves'  Cdes  esclaves  J.      CodT' 
have  been  found    near     the    riVer    Mackenzie,    in    the'^ 
latitude  of  66*"  ;   and  at  the  foot  of  the  stony  mùunUdns^ 
in  the  52^,  and  56<' of  latitude  .(Voyage  de  Macken;^^» 
toL  iii.  pp.  S32— 334.) 

VOL.  ui.  Y 
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that  the  Indians  who  inhabit   the    caverns  of 
the    porphyritic    rock    called    Penon    de    los 
Banos,  wash  their  grounds  which  are  impreg- 
nated with  muriate  of  soda.     It  is  a  received 
opinion    in  the  country  that  this  salt  like  the 
nitrate  of  potash  is  formed  by    the    influence 
of  the  atmospheric  air;     and  it  in  fact  appears 
that  the  muriate  of    soda    is    merely  found  in 
the  upper  bed  of  earth  to  the  depth  of  eight 
centimetres.^      The  Indians  pay  a  small  sum 
to  the  proprietors  of  the  soil  for  the  permission 
of    carrying   off   the    first    muriatiferous    bed, 
knowing   that   after   a   few   months    they  will 
find  a  crust   of   clay  full  of  muriate   of    soda 
and    lime^    nitrate    of   potash    and    lime,   and 
carbonate  of  soda.     M.  del  Rio,  a  disting^uished 
chemist  proposed  tm    make    accurate    experi-. 
ments     on     these     phenomena,     by    -washing 
grounds  before  they  had  again  been  exposed 
to    contact   with    the   atmospheric    air.      The- 
most   abundant   salt  mine  of   Mexico,    is  the 
lake  of  the  Penon  Blanco  in  the  intendancy  of 
San  Luis  Potosi,  of  which  the  bottom  is  a  bed  of 
argill  which  contains  from  12  to  13  per  cent,  of 
muriate  of  soda.  We  ought  also  to  observe,  that 
were  it  not  for  the  amalgamation  of  silver  mine- 
ral», the  consumption  of  salt  would  be  very  in- 
considerable in  Mexico, because  the  Indians  who 

*  3  inches.     Tran$^ 
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constitute  a  great  part  of  the  population^  have' 
never  abandoned  their  old  custom  of  jseasoning 
meat  with  cAife*  or  pimento  instead  of 
salt. 

In  taking  a  general  view  of  the  mineral 
wealth  of  New  Spain,  far  from  being  struck 
with  the  value  of  the  actual  produce,  we  are 
astonished  that'  it  is  not  much  more  consider- 
able. It  is  easy  to  foresee  that  this  branch 
of  national  industry  will  continue  augmenting 
as  the  country  shall  becîome  better  inhabited, 
as  the  smaller  proprietors  shall  enjoy  more 
fully  their  natm*al  rights,  and  as  geolo- 
gical and  chemical  knowledge  shall  become 
more  generally  diffiised.  Several  obstacles 
have  already  been  removed  since  the  year 
1777,  or  since  the  establishment  of  the  su- 
preme council  of  mines,  which  has  the  title 
of  Real  Tribunal  general  del  importante  cuerpo 
de  Minéria  de  Nueva  Espana^  and  holds  its 
sittings  in  the  palace  of  the  viceroy  at  Mexico. 
Till  that  period  the  proprietors  of  mines  were 
not  united   into    a    corporation,   or  the   court 

*  Chilli  or  ahi.  Seevol.  ii.  p.  505.  If  we  estipiate  the  annual 
tonsumption  of  muriate  of  soda  in  Europe  at  6  kilo- 
grammes a  head  (13.2 lib.  avoird.  Trans.)  we  dare  not 
estimate  the  consumption  of  the  copper  coloured  race  at 
iM>re  than  half  a  kilogramme  (about  a  pound.  Tram%) 
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of  Madrid  at  least  would  not  recogpiiize  them* 
as  an  established  body  by  a  constitutional 
act. 

The  legislation  of  the  mines  was  formerly 
under  infinite  confusion,  becav&e,  at  thei  be- 
ginning of  the  conquest,  under  the.  reign  of 
Charles  the  5th,  a  mixture  of  Spanish,  Bel- 
gic  and  German  laws  were  introduced  into 
Mexico,  and  these  laws  from  the  difference 
of  local  circumstances  were  inapplicable  to 
those  distant  regions,  The  erection  of  the 
supreme  council  of  mines,  of  which  the  chieff 
bears  a  name  of  celebrity  in  the.  annals  of 
chemical  science,  was  followed  by  the  esta- 
blishment  of  the  school  of  mines,  and  the  com- 
pilation of  a  new  code  of  laws,  published 
under  the  title  of  Ordonanzas  de  la  Mineria  de 
Nueva  Espana.  The  council  or  Tribunal 
general  is  composed  of  a  director,  two  depur 
ties  from  the  body  of  miners,  an  assossotn 
two  consultors,  and  a  judge,  who  is.  head  of 
the  juzgado  de  alzadas  de  mineria^  Qi^  thp 
Tribunal  general  depend  the  thirty-seven  cam^ 
cils  of  provincial  mines  or  diputaciones  de  mi- 
nçrWf  of  which  the  names  have,  beeu.  abeady 


*  ttqnresentadon  qm  a  ncmbre  de  la  Mineria  de^ 
Nuefoa  Espana  hacen  al  Re^  nuestro  Senor  los  Apaderadm 
de  eUa,  D.  Juan  Lucas  de  Lassaga  y  Di  Joaquin  t^ 
lasquez  de  Leon  (Mexico  1774)   p.  40. 

t  Don  Fausto  dt  £lhuyar. 
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mentianed.  '  The  proprietors  of  mines  (mi^ 
ner€fs)  send  tJieir  representative  to  the  pro- 
vincial cocmdis,  and  the  two  general  deputies 
who  reside  at  Mexico,  are  chosen  frdm  among 
the  deputies  of  the  districts.  The  body  of 
miners  of  New  Spain  has  heside^f  apoderados 
or  representative  proprietors  at  Madrid,  for 
treating  immediately  with  the  ministry,  las  to 
the  interest  of  the  colonies,  in  whatever  liM- 
pects  the  mjines.  The  students  of  the  ct>%n> 
de  mifneria,  instructed  at  the  expence  of  the 
state^  are  distributed  by  the  Tribufkd  among 
die  head  towns  of  the  diflferent  dy)lit:aci(mes. 
It  cannot  be  denied  that  the  representative 
system  followed  in  the  new  organization  of 
the  body  of  Mexican  minei^,  possesses  great  ad- 
vantages. It  preserves  public  spirit  in  a  coun- 
Ity  where  the  citizens,  scattered  over  an  im- 
m^Se  surface,  do  not  sufficiently  fbel  thi» 
community  of  their  interests;  and  it  givtift 
Ûke  supreme  council  a  facility  of  6ollectih]g 
considerable   sums,    whenever  any   great    ot 

useful  undertaking  is  proposed.  It  is  to  be 
desired»  however,  that  the  director  of  the 
tribunal  should  possess  more  influence  oh  the  pro* 

gtosB  of  the  operations  in  the  provinces,  and 
Aàt  the  proprietors  of  mities  lësà  jéâlcms  ef 
what  they   call  their  liberty,  were  morb   èh* 
tighteujed  as  to    their  true  interests. 
The  Supreme  Ccunbii  poMMNek  «ft  iAceftie 
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of  more  than  a  million  of  livres  tournois*. 
The  king  granted  it  on  its  establishment  two 
thirds  of  the  royal  right  of  signiors^e  which 
amounts  to  a  real  de  plata^  or  the  eighth  part 
of  a  double  piastre  per  marc  of  silver  -deh- 
vered  in  to  the  mint.  This  million  of  reve- 
nue is  destined  for  the  salariesf  of  the  members  of 
the  tribunal^  the  support  of  the  school  of  mines, 
and  to  a  fund  for  assistance  or  advances  (avios) 
to  the  proprietors  of  the  mines*  These  ad- 
vances as  we  have  already  observed  have  been 
given  with  more  liberality  than  discernment. 
A  miner  of  Pachuca,  at  one  time  obtained 
170,000  piastres  J  J  and  the  share  holders  of 
the  mina  de  agtm  of  Temascaltepec,  received 
214,000  piastres;  but  this  assistance  never  pro- 
duced any  thing§.  The  tribunal  during  the 
last  years  of  the  war  of  Spain  with  France 
and  England,  was  compelled  to  make  a  gra- 
tuitous present  to  the  court  of  Madrid,  of  two 
millions  and  a  half  of  francs,  and  to  lend  it 
fifteen  millions    besides,    of     which    only    six 

•  JS4O98I6  Sterling. 

f  These  salaries  amount  to  25,000  piastres  {£5250  Ster* 
ling.  Trans,)  The  director  general  has  only  6000  {£1^60); 
and  the  seminary  or  school  of  mines,  in  which  the  Creole 
Spaniards  and  noble  Indians  are  educated,  consumes  only 
50,000  piastres  {£6300  Sterling.  Tram.)  per  annum. 

X  £35/700  Sterling.  7rans. 

§  See  the  account  rendered  to  the  '  electors,  published 
under  the  title  oîEsktdo  general  que  manifiesta  a  las  vocalêtloi 
caudales  ddTribwMl  de  Mineria  detde  1777  kasks  1788. 
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millions  have  ever  yet  been  repaid.  To 
support  these  extraordinary  expences,  they 
were  compelled  to  have  recourse  to  borrowing; 
and  at  present  the  half  of  the  revenues  of  the  su- 
preme council  of  mines  is  employed  in  paying 
the  interest  of  that  capital.  They  have  increased 
one  half  the  signorial  impost^  till  the  period 
of  the  liquidation  of  the  debts  contracted  by  the 
tribunal  ;  and  in  place  of  eight  ^ram^,  the  miners 
are  obliged  to  pay  twelve*  per  marc  of  silver. 
In  this  state  of  things,  the  tribunal  can  no  longer 
make  advances  to  the  miners,  who  for  want  of 
funds  are  frequently  unable  to  carry  on  useful 
undertakings.  Great  capitals  formerly  employed 
in  mining,  are  now  destined  to  agriculture,  and 
the  proprietors  of  mines  would  again  require 
those  establishments  (Jbancos  de  plata,  companias 
refaccionarias'f  b  de  habilitacion  y  avios)  which 
advanced  to  the  miners  considerable  sums  of 
money  at  a  large  interest. 

All  the  metallic  wealth  of  the  Spanish  colo- 
nies is  in  the  hands  of  individuals.  The  go- 
vernment possesses  no  other  mine  than  that  of 

*  Ocho  granos  de  Senoreage^  y  quatro  granos  temporaimente 
impuestos.  At  Lima  the  tribunal  receives  a  real  per 
marc 

f  Real  cedtda  sobre  la  compania  refàccionaria  propuesta 
for  el  Genoves  Domingo  Reborato,  del  V2  Marzo  1744.-* 
Don  Josef  Bustamente^  Jn/orme  sabre  la  habilitacion  de  los 
iEncroSi  174Ô. 
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Huancavelica  in  Peru,  which  has  been  loâag 
abandoned  ;  and  it  is  not  even  proprietor  of  the 
great  levels,  as  several  sovereigns  of  Germany 
are.  The  individuals  receive  from  tJie  king 
a  grant  of  a  certain  number  of  measwres  on  the 
direction  of  a  vein  or  bed  ;  and  th,ey  ai'e  only 
held  to  pay  very  moderate  duties  an  the  mine- 
rals extracted  from  the  mines,  which  have  been 
valued  at  an  average  for  all  Spanish  America, 
at  11|  per  cent  of  the  silver,  and  3  per  cent  of 
the  gold*. 

In  New  Spain  the  proprietors  of  mii^es  pay 
|:he  government  the  half  of  the  fifth  or  tenth, 
the  duty  of  one  per  cent  (derecho  del  uno  per 
ciento)  and  the  duty  of  coincufe,  called  derecliq 
4e  monedage  y  senoreage.  This  last  duty  es- 
tablished in  156jS  by  a  law  of  Philip  II. 
^nfl  iacrpased  at  the  end  of  the  17th  century f, 
now  ^piounts  to  3^  reals  per  marc,  of  silver, 
68  reals  being  computed  in  the  n^arc  vfith  half 
a  real  of  expences,  and  the  proprietor  of  the 
silver  only  receiving  back  64  reals.  Of  this 
3i  reals,  2\  are  accounted  derecho  de  monedage 
and  1  real  derecho  de  senoreage. 

The  revenue  which  the  crown  derives  from 

*  Bourgoing,  T.  ii.  p.  284. 

f  Recapikcwn  de  leyes  de  CastiUa^  de  1598,  Lib.  y.  Tit. 
xxi  n.  9^— i>y  8.  Tit.  xxiii.  Lib.  iv.  de  Indias — Red  eedala 
diri^daal  Virey  Conde  de  Moctezama,  y  dada  en  Madri^i 
96  de  Junio,de  1698. 
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200,000   marcs    of  silv^r   equal    to  l,70e,00» 
piastres  ^  is  estimated  f  thus  : 

piastres. 

In  Dèrecho  de  Diezmo  .  •  .  .  160,06K) 
Derecho  de  unopor  Ciento  .  .  16,000 
Derecho  de  monedage  y  smoreagt      86,750 


Total    962,750  Î 


nearly  16^  per  cent.  In  discounting  the  profit 
of  government  under  the  title  of  coinage 
or  the  totality  of  the  duty,  we  find  that  the 
duties  paid  by  the  proprietors  of  mines,  only 
aipount  to  13  per  cent.  To  give  a  more  de- 
tailed explanation  of  the  duties  levied  by  the 
government,  vf^  must  distinguish  agreeably  to 
information  procured  by  me  during  nly  stay 
at  Guanaxuato,  the  pure  silver  from  that  which 
is  mixed  with  gold  ;  for  if  the  silver  contains 
less  than  thirty  grains  of  gold  per  marc  of  silver, 
the  mint  does  not  pay  the  gold  to  the  indi- 
Tiduals. 

*  iff  357,000  sterling.   Trat». 

t  Representacion  dç  la  mineria  ds  Nu^vft  BspiAftt  d« 
1774,  p.  53.  J  45. 
X  iff  55|177  sterling.  Tram* 
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An  ingot  of  silver  unmixed  with 
gold,  extracted  by  the  pro- 
cess of  amalgamation,  weigh- 
ing 135  marcs,  at  11  deniers 
22  grains      .       .       •     •     value 

Expences. 


piastres,     reals. 

1171      6 


Duty  of  one  per  cent. 

and  tenth     .     •     127p.  6r, 
Duty  of  assaying     .       4     0 
Duty  of  bocadolexied 

in  the  treasury       .     1      0 
Dutyofbocadolevied 

in  the  mint         .         0     4 
Duty  of  signiorage       13      6   j 

^ 

147 

0 

Remain  to  the  proprii 

etor 

1024 

6 

If  the  silver  is  procured  by  smelting,  and  be- 
low 11  deniers  19  grains,  we  must  add  the  ex- 
pences of  affinage,  which  amount  to  8  ma- 
ravedis  per  marc. 


-An  ingot  of  amnferous  silver 
at  the  rate  of  12  deniers,  19 
grains  of  silver,  and  50  grains 
of  gold,  weighing  133  marcs, 
2ochavas     ....     value 

In  silver , 

In  gold 


piastres.  reaUk 

1133    3 
194    0 


1327     S 
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Expences. 

Duty  of  one  per  cent 

and  tenth     .       .     123p.  6r. 
Duty  on  gold  at  3  per 

cent  •  .  »  .  5  6 
Duty  of  assaying  ,  6  0 
Duty  of  &ocac]{o  ..14 
Apartado  .  .  .  91  7 
Consuma  ....  12  2 
Senoreage  .     i^     .     .     13     2    . 


254     3 


Remain  to  the  proprietor     1073     0 


If  the  ingot  is  so  rich  in  gold  that  it  contains 
more  than  a  half  of  its  weight  of  that  metal, 
the  expence  of  assay  rises  to  4  reals  per  marc. 
It  may  be  seen  from  these  examples  that  the 
individual  who  delivers  his  silver  into  the 
provincial  treasuries  of  Mexico,  in  exchange 
for  specie,  pays  in  the  first  case  to  govern- 
ment 12  f,  and  in  the  second  19  f  per  cent. 
This  impost  excites  the  proprietors  of  the 
mines  to  the  fraudulent  extraction  of  the 
precious  metals.  Notwithstanding  the  expe- 
rience of  so  many  ages,  the  court  of  Madrid 
has  several  times  attempted  *  to   increase  the 

duty  of  signioragej  without  reflecting  that  this 

*  Representacion  de  la  mnerid  de  Nnvw  Espaha  $obr$  h 
dobk  €xaGcion  del  S$nor$age^  de  176& 
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imprudent  step  would  discourage  individuals 
from  bringing  in  their  metals  to  the  mint. 
It  is  the  same  with  direct  imposts  on  gold 
and  silver,  as  with  the  profit  which  the  go- 
vernment attempts  to  derive  from  the  sale  of 
mercury.  The  mining  operations  will  increase 
in  proportion  as  these  imposts  shall  diminish, 
and  as  the  mercury  which  is  indispensable  in 
the  process  of  amalgamation,  shall  be  fur- 
nished at  a  lower  price.  It  is  astonishing 
that  a  justly  celebrated  author,  who  had  the 
soundest  ideas  relative  to  the  exchange  of 
metals,  should  have  defended  the  duties  of 
signiorage*. 

From  the  information  given  by  us  in  this 
chapter,  it  is  almost  imnecessaiy  to  agitata 
the  question  if  the  produce  of  the  silver 
mines  of  Mexico  has  attained  its  maximuMf 
or  if  there  is  any  probability  that  it  will  still 
augment  in  the  time  to  come.  We  have 
seen  that  three  districts  of  mines,  those  of 
Guanaxuato,  Catorce,  and  Zacatecas,  alone 
furnish  more  than  the  half  of  the  whole  silver  of 
New  Spain.  One  mine  which  has  only  heca 
known  for  forty  years,  that  of  Yalenciana  has 
sometimes  t  alone  furnished  in  one  vear  as  much 


*  Adam  Smicb»  Book  iv*  diap.  6. 
f  For  eigampje  in  1791* 
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jsilver  aa  the  whole  kingdom  of  Pearu,     It  is  but 
thirty,  years    since    the  veins  of ,  the  Real  de 
Catorce  began  to  be  worked,  and  yet  by  the 
discovery  of  these  new  mines  the  metallic  pro- 
duce of  ^  Mexico  was  increased  nearly  one  sixth; 
If  we  consider  the  vast  extent  of  ground  oc- 
cupied by    the   Cordilleras,   and  the  immense 
number    of   mineral  depositories   which    have 
never    yet    beeia  attempted*,   we  may   easily 
coQceivae,  that  New   Spain,  under  a  better  adr» 
iiÛnistration>    and;  inhabited    by  an  iodustriouâ 
peiopjb,  will  alone  jneld  in  gold  and  silver^  the 
hundred  and  sixty  three  millions  of  francs,  ait 
present. furnished  by*  the  whole  of  Ameiica.     In 
the .  space  of  a  hundred  years,  the  amnial  pro- 
duce; of  the  Mexican,  mines,  rose  from  twenty*- 
five,    to    one    hjundred    and    ten    millions    o£ 
frauQs*       If  Peru   does    not  exhibit  an  equat 
ayigmentation  of  wealth,  it  is  because  this:  UQr 
£oirtiiuiate   country   has  not  increas^d.  it»  pppUr: 
l^Jtion^   and    because,    being   worse   goveoned 
than  IM^Xiicp,  industry  found  nipr^diffioiiltiest^i 
oiiearcomev     S^3Îde8^:  naluise  .has  depo^tt^c  thet 
pjcecUMOs  metals  in  that   eo^ui^iiy  at>  enormau»^ 
eiei^aiâdn^w  îni  situations,  where  oa  aceauot  ofi  tbr* 
irery  high  prjioe;  of  provisians^.ti^  working,  be^ 
cama«k  entrem^jy^  e:^enfdve.     The   abuads^meet 
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of  silver  is  in  general  such  in  the  chain  of  the 
Andes,  that  when  we  reflect  on  the  number  of 
mineral  depositories  which  remain  untouched, 
or  which  have  been  very  superfcially  vvrought, 
we  are  tempted  to  believe,  that  the  Europeans 
have  yet  scarcely  begun  to  enjoy  the  inexhausti- 
ble fund  of  wealth  contained  in  the  New  World; 
When    we  cast  our  eyes  over  the   district  of 
mines  of  Guanaxuato,  which  on  the  small  space 
of  a  few  thousand  square  metres,  supplies  an- 
nually  the    seventh  or    eighth  pail  of  all  the 
American  silver,  we  shall  see  that  the  550,000 
marcs  which  are  annually  extracted  from  the 
famous  vtia   madre    are  the  produce  of  only 
two  mines,  Y alenciana  and  the  mine  of  the  Mar- 
quis de  Rayas,  and  that  more  than  four  fifths 
of  this  vein  have  never  yet  been  attempted.     It 
is  very  probable,  however,  that  in  uniting  the 
two  mines  of  Fraustros  and  Mellado,  and  clear- 
ing them  out,  a  mine  would  be  found  of  equal 
wealth  with  that  of  Valenciana.     The  opinion 
that  New    Spain    produces   only   perhaps    the 
third  part  of  the  precious  metals  which  it  could 
giipply   under  happier  political  circumstanced, 
has  been  long  entertained  by  all  the  intelligent 
persons   who  inhabit  the   principal  districts  of 
mines  of  that  country,  at^d  is  formally  annomiced 
in  a  Memoir  presented  by  the  deputies  of  the 
body  of  miners  to  the  king  in  1774,  a  produc- 
tions drawn  tip  with  great  wisdom  and  know-» 
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ledge  of  local  circumstances.  Europe  would 
be  inundated  with  precious  metals,  if  they  were 
to  work  at  the  same  time,  and  with  all  the 
means  afforded  by  the  improvements  in  the  art 
of  minings  the  mineral  depositories  of  Bolanos, 
Batopilas,  Sombrerete,  Rosario,  Pachuca, 
Moran,  Zultepec,  Chihuahua,  and  so  many 
others  which  have  been  long  and  justly  cele- 
brated. I  am  not  ignorant,  that  in  thus  express- 
ing myself,  I  am  in  direct  contradiction  with 
the  authors  of  a  gi*eat  number  of  works  of  Poli 
tical  Economy,  in  which  it  is  affirmed  that  the 
mines  of  America  are  partly  exhausted,  and 
,partly  too  deep  ever  to  be  worked  with  any  ad- 
vantage. It, is  true  no  doubt,  that  the  expences 
of  the  mine  of  Valenciana  have  doubled  in  the 
space  of  ten  years,  but  the  profits  of  the  pro- 
prietors have  still  remained  the  same  ;  and  this 
increase  of  expence  is  much  more  to  be  attributed  ' 
to  the  injudicious  direction  of  the  operations  than  ' 
to  the  depth  of  the  pits.  They  forget  that  in 
Peru,  the  famous  mines  of  Yauricocha  or  Pasco, 
which  annually  supply  more  tha.n  200,000  marcs 
of  silver,  are  yet  only  from  thirty  to  forty  metres 
in  depth*.  It  appears  to  me  superfluous  to 
refute  opinions  which  are  at  variance  with  the 
iiumerous  facts  brought  forward  by  me  in  this  . 
chapter;  and  we  are  not  to  be  astonished  at 

*  From  98  to  131  feet.    Tram. 
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the  extreme  levity  ^vith  which  we  j«dg)e  ia 
Europe  of  the  state  of  the  mines  of  the  New 
^orld,  when  we  consider  how  Utile  accnnicy  is 
displayed  by  Uie  most  celebrated  politicians  in 
their  inrestigations  regarding  the  state  of  the 
mines  of  their  own  country. 

But  what  is  the  proportion  betweeii  the  pro- 
duce of  the  Mexican  mines,  and  Ûke  jnrdduoe  of 
the  other  Spanish  cokmies  ?  We  shaH  succes- 
sively examine  the  wealth  of  Pent,  Chili,  the 
kingdom  of  Buenos  Ayres,  and  New  Gi^raada^ 
It  is  known  thai  the  other  gpreat  politicai  divi^ 
sions,  namely,  the  four  capitamias  générales  ai 
Guatimala,  the  Havannah,  Portorico,  smd  Ca- 
racas, contain  no  mines  which  are  wian^^ 
I  shall  not  follow  the  vague  and  imperfiM 
data  to  be  found  in  several  very  recent  wcwks, 
biiËtshall  discuss  only  what  I  have  been  able 
to  procure  from  official  papers  c<MiiHnmicated 
tome» 

I.  ISieie  has  been  given  into  the  mint  at 

marcs  of  silver.         wêsêbsb  oi  gfUa  • 

•  Firom  1764  to  1772—6,103,139  and  129,060 
1772 -- 1791— 8,478,367  —    80*846 

'îhs  Valnfe  of  the  gold  and  silver*  amounted 
ia  the   ffist  of  these    periods   to  68,944,5^2' 


•  I7am«f,Gn>jnfi(KsdtfAî«,lT90^p.45w 
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piastres^,  and  in  the  second  to*  85,434,849 
piastresfy  which  on  an  annual  average  o{ 
g^ld  and  silver  is 

Prom  1754  to  1772—3,830,000  («astres^. 
'      1772 -- 1791— 4,496,000§. 

The  p^rdduce  of  gold  has  diminished,  while 
that  of  sflver  has  increased.  In  1790^  the 
jNToduce  of  the  mines  of  Peru||  amounted  to 
534,000  marcs  of  sily^  ana  6f380  marcs  of 
gold.  Between  1797  and  1801  there  was 
coined  at  Lima  gold  and  silver  to  the  amount 
of  26,032,653  piastresf .  The  followiiig  table 
paints  out  ^e  produce  of  the  mines  yeai^. 
after  year**. 

*  j€14,478,S4f9  Sterling.    Trans. 
t  kl7,9él,S08  Sterling.     Trans, 
i  itôM,900  Sterling.     Trans. 
f  jSdiS,026  Sterling.     Trans. 
I  Meratrio  peruana.    VoL  L  p.  59. . 
f  j^M66,000  Sterling.     Trans 
**  Razan  de  lo   cue  se  ha  acu^ado  en  la  reai  easa  d^ 
maneda  de  Lima*  {MS.) 


VOL.  nz. 


338       POLITICAL  ESSAY  ON  THE         [book  iv- 
Coinage  of  the  Mint  at  lima. 


Years. 


Value  of 

gold  in 

piastres. 


Value  of 
silver  in 
piastres. 


Value  of 
gold  and  silver 
in  piastres^. 


1797 
1798 
179d 
1800 
1801 


I 


583,724 
535,810 
496,486 
.378,596 
328,051 


4,516,206 
4,758,094 
'5,513,345 
4,39^,409 
4,523,932 


Toul  in  S  yean|2,322,6d7f23,709,986 


5,099,930 
5,293,904 

'•'6,1008^1 
4,778,005 

.  4,851,983 


*■  fcii  *■ 


26,0^2,65^ 


In  the  five  preceding  years  the  produes 
amounted  to  30  millions^  so  that  wd  may  con- 
sider six  millions  of  piastres  as  th6  mean,  term 
for  one  year,  the  produce  of  gold  and  sihrir 
having  declined  in  1800  and  1801  on  account 
of  the  maritime  war  which  impeded  the  impor- 
tation of  mercury  as  well  as  iron  axid*  steel  from 
Europe.  We  shall  adopt  however  a  smaller 
sum,  viz.  3,400  marcs  of  gold,  and  £70,000 
marcs  of  silver,  the  vahie  of  iVhich  iloiiounts 
altogether  to  5,300,000  piastres*. 

The  places  in  Peru  most  celebrated  for  their 
metallic  wealth,  or  the  magnitude  of  the  works 
are  in  following  the  chain  of  the  Andes  from 
north  to  south  :  in  the  province  of  Caxamarca^ 
the  Cerro  de  Gualgayoc,  near  Micuipampa, 
Fuentestiana,  and  Pilancones;  in  the  province 


*«  iCl,113,0Q0  Sterling.    Tram. 
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of  ChachapoyaSf  S.  Thotnai^  Las .  Play 843  dé: 
Balza»,  and  the  Pampas  del  SacramenitOr 
between  the  Rio  Guallaga  and  F^Ucajak;  in^ 
the  Province  of  GmamachucOf  '  the  .  town  of 
Gkiamachuco  (with the  Reales  de 'San  Fran* 
cisco,  d'Angasmarca,  and  de  la  Miha  Hedii*: 
pnda),  Sc^on,  Sanagoran»  San  Jose»  ^buSl  San^ 
tiago  de  Chucuj  ia  the  province  of  Pattmi 
the  towB  of  Paortaz^  Yuldâvuyo, .  Tàyabambâtr 
Soledsuljt  and  Chilia;  in  the  pnmncé  of  Con^ 
chuceSf  the  town  of  Conchuco^,  Signa^  Tam* 
billo,  Pomapambo,  Chacas»  Gtiari^  Ghavin^ 
Guaûta,  and  Rnriquinchay  ;  in  the  province^ 
of  HuamaUeSf  Guallancaj  in  the  province  of 
CasDotamèOf  Chanca,  and  the  town  of  Gaxa-< 
tambo;  in  the  province  of  Tarma,  the  Cerro 
de  Yamrioocha  (two  leagues  to  the  north  of 
Pasco)  Chanpimarca,  Arenillapata,  Sauta 
Catfaatina,  Caya  grande,  Ya,nacanchtt,  Santa 
Rosa^  and  the  Cerro  de  Colquisirca;  in  the 
province  of  Huarochiri^ ,  Conchapata;  in  the 
province  of  HnancaveHca^  San  Juan  de  Luca- 
nas^  and  lastly  in  the' confines  of  the  desert  of 
Âtacama»  Huantajay  a. 

I  have  followed  in  this  long  enumeration  the 
<M  divisioa  of  Peru  into  provinces  j  but  mice 

*  T&e  mountains  of  Huarochiri  and  Canta  cootaiâ 
éxceOent  coal;  but  on  account  of  the  high  priée  of  caf^ 
tiage,  they  cannot  be  used  aft  Lkna.  Cobalt  and  Aaumonj 
àâveidiobeen  dncov^ed  at  Hunroohiri. 

z  2 
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the  frontier  of  the  kingdom  of  Buenos-Ayres 
has  been  made  to  pass  to  the  west  of  the  lake 
of  Chucuito,  between  the  lake  and  the  city  of 
Cuzcoi  and  since  on  the  one  hand  the  kingdom 
of  Quito  and  the  provinces  of  Jaen  de  Braca^ 
moros  and  May nas,  and  on  the  other  the  govern- 
ments of  Paz,  Onn^Oy  Plata,  and  Potosi  have 
been  separated  from  Peru,  this  last  kingdom  is 
divided  into  seven  intendancies,  TruxiUOf 
TamuZf  Huancaoelica,  Lima,  GuamangUj  Are*' 
quissa^  and  Cuzco,  of  which  each  comprehends 
several  departments  or  partidos*.  We  can 
only  arrive  at  false  results  when,  as  has  been 
done  in  works  of  the  greatest  estimation,  we 
compare-  the  produce  of  the  mines  of  old  Peru, 
with  that  of  the  present  Peru,  which  since  the 
year  1778,  include^  within  its  limits  neither  the 
Cerro  del  Potosi  nor  the  mines  of  Oruro  and 
Paz.  The  Peruvian  gold  partly  conoies  from 
the  provinces  of  Patazf  and  Huailas,  where  it 

*  The  old  provinces  of  Pataz,  Guamachuco,  and  Chachft- 
poyas  are  now  considered  as  parHdos  of  the  intendancy  of 
TruxiUo;  and  those  of  Caxatambo,  HuaHas,  Conchucos, 
and  Huamalies,  belong  to  the  intendancy  of  Tarma.  The 
capitak  of  the  seven  intendancies  are  :  Lima  with  52,600 
inhabitants;  Guamanga  with  26,000;  Arequqia  with 
fM«,000;  Truxillo  with  5800;  Huancavelica  with  5200; 
Tarma  with  5600  ;  and  Cuzco  with  32,000.  (Guia  pM- 
ticoy  ecdemutica  y  miUtar  dd  Vireynato  dd  Peruy  ftdra  d 
MO  17d3, par  Don  Jose  HtpoHto  Unanue). 

t  Among  the  îsve  dtstricts  of  mines  of  the-  partido.é£ 
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is  extracted  from  veins  of  quartz  wliich  traverse 
primitive  rocks,  and  partly  from  La;cadero8 
established  on  the  banks  of  the  Alto  Maranon, 
in  the  partido  of  Chachapoy ps. 

As  in  Mexico,  almost  the  whole  produce  is 
derived  from  the  mines  of  Guanaxuato,  Catprce, 
Zacatecas,  Real  del  Monte,  and  New  Biscay, 
so  in  Peru  nearly  the  whole  silver  is  extracted 
from  the  great  mines  of  Yauricocha  or  Lauri- 
cocha  (commonly  called  miaes  of  Pasco  and 
the  Cerro  de  Bombon^)  and  those  of  Gualgayoc 
or  ChotUf  and  Huantajaj/a  (pronounced  Guan- 
ta-ha^ya). 

The  mines  of  Pascoy  which  are  the  worst 
wrought  in  all  Spanish  America,  were  dis- 
covered by  Huari  Capca  an  Indian  in  1630  j 
and  they  annually  furnish  nearly  two  millions 
of  piastres.  To  form  a  just  idea  of  the  enor- 
mous mass  of  silver  which  nature  has  deposited 
in .  the  bowels  of  these  calcareous  mountains,  at 
an  elevation  of  more  than  four  thousand  metres 
{13  thousand  feet)  above  the  level  of  the  océan, 

Pataz  which  we  named  above,  only  that  of  Chilia  furnishes 
silver. 

*  The  high  table  land  of  the  Cordilleras  on  which  we 
find  the  small  lake  de  los  Reyes^  to  the  south  of  the  Cerro 
de  Yauricocha,  is  called  the:  Pant^c?^  Rombon,  We  must 
not  seek  the  position  of  Pasco  on  the  map  of  La  Cruz,  but 
on  the  map  of  the  Rio  Huallaga,  drawn  up  by  Father 
Sobreviela,  and  published  in  1791  by  the  Sodedad  de  hs 
Amantes  del  paii  de  Lima. 
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we  miuBt  bear  in  mind  that  the  bed  of  argenti- 
ferous oxide  of  iron  of  Yauricocha  has  been 
wrought  wîdu>at  intermption  since  the  begins 
iiin^  of  the  seventeenth  centnrv,  and  that  within 
the  last  twenty  years  more  than  fire  millions 
of  marcs  of  silver  have  been  extracted  fixxn  it, 
while  the  greatest  part  of  the  pits  are  not  more 
than  thirty  metres  in  depth»  and  none  of  tliem 
one  hundred  and  twenty  metres.  The  water 
which  is  very  abondant  in  these  mines  is 
drawn  off,  not  by  hydranlical  wheels  or  hone 
baritek  as  in  Mexico,  bat  by  pomps  moved 
by  men,  so  that  notwithstanding  the  small 
dqpth  of  these  miserable  excavaticms  wli^h  go 
by  the  names  of  pits  and  galleries,  the  drawing 
off  the  water  from  the  mines  is  excessively 
expensive.  In  the  mine  of  lima,  the  esxjpeace 
amoonted  a  few  years  aigo  to  more  dian  a 
thousand  piastres  per  week.  Hie  mines  of 
Yauricocha  vranld  supply  the  same  cpiantity  of 
silver  as  Guanaxuato,  if  they  would  but  con* 
struct  hydraulical  machines  or  steaai  ^igine% 
for  which  they  misrht  make  use  of  the  turf  of 
the  lake  of  Gihiacocha.  The  metaIlif«roQS  bed 
(mamto  de  platu)  of  Yauricocha  spears  at  thé 
sur&ce  lor  a  length  of  4800  metres'*^  ind  a 
breadth  of  aiOOf.  The  fidlowaig  taUe  ex- 
tracted from  the  bodes  of  the  provincial  treasury 

t  72l7fe€t.    Tt 
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of  Pasco,  specifies  the  number  and  weight  of 
the  ingots  of  silver  smelted  at  Pasco,  between 
the  years  1 792  and  1801. 

Mining  operations  of  Yauricocha. 


Periods. 

Ingots. 

Marcs  of  silver. 

1792 

1052 

183,598 

1793 

1325 

234,943 

1794 

1621 

291,254 

1795 

1550 

279,622 

1796 

1561 

227,514 

1797 

1340 

242,949 

1798 

1478 

271,862 

1799 

1237 

228,356 

1800 

1198 

281,481 

1801 

914 

237,435 

Total  of  10  years 

13^76 

2,479,014 

It  appears  from  this  table  that  [the  produce 
of  Pasco  has  almost  never  been  below  two  hun- 
dred thousand  marcs^  and  that  it  amounted  in 
1704  and  1801  nearly  to  the.  sum  of  three  hilh- 
dred  thousand  marcs  of  silverf* 

The  mines  of  Gualgayoc  and  Micuipampa, 
commonly  called  Chota,  which  I  had  occasion 
to  visit  very  minutely  in  1802,  were  only  dis- 
covered in  1771  by  Don  Rodriguez  de  Ocafia 


*  131,263  lb.  troy.    Tram. 
t  196,8M  lb.  troy.    Tran$. 
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• 

ft  European   Spaniard.      In    the    time  of  the 
Incas,  the  Peruvians  wrought  veins  of  silver  in 
the  Cerro  de  la  Lin  near  Cutervx),.  at  Chupi- 
quiyacuy  to  the  west  of  the  small  town  of  Micui- 
pampa,  where  the  thermometer  descends  almost 
every  night  to  the  freezing  point,  and  which  is 
seven  hundred  metres*  higher  than  the  town 
of  Quito.     Immense  wealth  has  been  found  even 
at  the  surface  both  in  the  mountain  of  Gualga- 
yoc,   which  rises  like  a  fortified  castle  in  the 
midst  of   the  plain^   and   at    Fuentestiana,  at 
Cormolache,  and  at  la  Pampa  de  Navar.     In 
this  last  plain    for  an    extent   of    more   than 
half  a  square  league  wherever  the  turf  has  been 
removed,  sulphuretted  silver  has  been  extracted 
and  filaments  of  native  silver  adhere  to  the  roots 
of  the  gramina;    Frequently  the  silver  is  found  in 
masses  {clavosy  remoliftos)  as  if  smelted  portions 
of  this  metal  had  been  poured  upon  a  very  soft 
clay.     The  produce  of  the  mines  of  Gualgayoc 
or  Chota  is  very   unequal  in  proportion  to  the 
inconstancy  of     the    veins   which    traverse    at 
Fuentestiana  and  Cormolache,  calcareous  lime- 
stone;   at  Gualgayoc    and   the  Purgatorio    as 
well  as  at  the  Cerro  de  San  Jose^  horn-stone, 
called  panizo.     This  horn-stone    forms  a  sub* 
ordinate  bed   in   the    calcareous    rock  as  has 
been    clearly    recognized  on    digg^g  the  pits 
of  Chiropampa  to  the  east  of  the  Purgatorio, 

•  2296  feet.     Trans. 
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near  the  Ravin  de  Chiguera.  All  the  mines 
comprehended  under  the  name  of  mines  of 
Oualgayocy  on  the  Fartido  de  Chota»  have 
furnished  to  the  provincial  treasury  of  Truxillo 
between  the  month  of  April  1774,  and  the  month 
of  October  1802,  the  sum  of  1,919)327  marcs 
of  silver*  or  at  an  average  67,193  marcs  an- 
imallyt. 

«  1,189,4561b.  troy.     Trans. 
t  44,095  lb.  troy.    Trans. 


'. 
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Frodace  of    the   sUver  mines    of  CroalgajFoc, 
Gnamacbnco,  and  Coochuco. 


Weigl.i. 

Penodt. 

Number 
ofmgote 

"X' 

ofsflver. 

Marcs. 

Ounces. 

PiastreB. 

177* 

182 

34,403 

4 

S3,8SS 

5 

300 

57,894 

5 

56,941 

6 

4SS 

84^2& 

I 

82,985 

7 

302 

60J315 

3 

59,051 

8 

327 

65.06^ 

S 

64,034 

9 

324 

64,203 

7 

63,214 

1780 

306 

60,981 

0 

60,021 

1 

808 

61,*35 

4 

60,387 

2 

+29 

73,698 

6 

78,462 

S 

329 

58,713 

6 

57,808 

* 

335 

61,564. 

0 

60,440 

S 

397 

73^04 

2 

72,373 

G 

398 

73,305 

6 

72,024 

7 

450 

83,633 

0 

82,209 

8 

404 

73,835 

S, 

74,371 

9 

469 

87,484 

0 

83,469 

1790 

645 

119,183 

5 

117,241 

1 

575 

105,383 

2 

103,618 

2 

731 

134,08* 

4 

131,939 

3 

406 

72,904 

6 

71,713 

4 

480 

86,876 

1 

8S,50S 

5 

434 

79,309 

4 

78,047 

6 

428 

77,997 

5 

76,755 

7 

378 

67,789 

3 

66,721 

8 

SOI 

90,015 

4 

88,600 

9 

607 

108,591 

6 

106,889 

1800 

392 

70,595 

6 

69,471 

1 

255 

45,378 

3 

44^626 

2 

267 

48,198 

6 

47,413 

Total 
in 

11,791 

2,180,470 

3 

2,144,179 

29  years. 
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Tbis  teible  which  was  framed  at  my  request 
*  in  the  offices  of  the  intendaacy  exhibits  the 
quantity  of  silver  given  into  the  Cay  ana  de 
TruxillÇf,^  well  as  the  duties  of  tenth  and 
one  and  a  half  per  cent,  paid  to  the  king. .  Of 
11,791  ingots,  nearly  an  eigl^  part  or  14ÔQ 
came  £rom  the  partidos  of  Guamaphuco  an4 
Conchuco.  I  could  not  procure  the  prqduQe  of 
the  Cerro  de  Gualgayoc  ^ince  \\i^  discQverjT 
of  the  mines  in  1771,  to  1774.  These  yea^» 
were  undoubtedly  the  most  abundant  of  ^  ; 
but  as  the  money  was  sent  at  that  period 'to 
limat  the  archives  of  Truxillo  could  furnish 
no  information  relative  to  them.  It  is  very 
reasonably  believed  that  under  a  more  en- 
lightened government,  the  Cerro  de  Gualgayoc, 
would,  become  another  Potosi.  .  In  fact  its  mir- 
nerals  are  richer  than  those  of  Potosi,  and  they 
are  more  constant  in  their  produce  than  those 
of  Huantajaya,  and  easier  to  work  than  those 
.  of  Yauricocha. 

The  mines  of  Huantajaya^  surrounded  wiljb 
beds  of  rock  salt  a^e  particularly  eelebrs^ed 
on  account  of  the  great  masses  of  native 
silver  which  they  contain  in  a  decomposed 
gangue  ;  and  they  furnish  annually  between  70 
and  80  thousand  marcs  of  silver*.  The  mu- 
riate of  conchoidal   silver,  sulphurj^Ued  silver, 

*  From  45,942  to  6%50B  lb.  troy.   Tram. 
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galena  with  small  grains,  quartz,  carbonate  of 
lime,  accompany  the  native  silver.  These 
mines  are  situated  in  the  partido  of  Arica, 
near  the  small  port  of  Yquique  *,  in  a  desert 
entirely  destitute  of  water.  A  project  has  long 
been  entertained  of  carrying  fresh  water  to  it 
for  the  use  of  the  men  and  cattle,  and  water 
from  the  sea  for  the  amalgamation  works* 
In  1758  and  1789  two  pepitas  of  massive  silver 
were  discovered  in  the  mines  of  Caranel  and 
Loysa,  the  one  weighing  eight  and  the  other 
two  quintals. 

The  gentle  elevation  of  the  mines  of  Huan- 
tajaya,  on  the  shore  of  the  Pacific  Ocean  is 
a  singular  contrast  with  the  masses  of  vitreous 
silver  found  on  the  summit  of  the  Cerro  de 
Gualgayoc  at  a  height  of  4080  metresf;  and 
it  proves  the  vagueness  of  the  systematical  ideas 
advanced  by  celebrated  geologists  relative  to 
the  distribution  of  the  metals  according  to 
the  variety  of  climates  and  latitudes.  UUoa 
after  travelling  over  a  great  part  of  the  Andes, 
affirms  that  silver  is  peculiar  to  the  high  table 
lands  of  the  Cordilleras,  called  Punas  or  Pa- 
TomoSy  and  that  gold  on  the  other  hand  abounds 
in  the  lowest,   and   consequently   warmest  re- 

*  Along  the  eoast  of  Taparaca. 
t  1S,S85  feet    Tram. 
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gions^  ;  but  this  learned  traveller  appears  to 
have  forgot  that  in  Peru  the  richest  provinces 
in  gold   are  the  partidos  of   Pataz  and    Hi>-' 
ailas,    which  are  on  the     ridge   of    the   Cor- 
dilleras.     The   Incas  drew  immense  quantities* 
of  gold  from  the  plains  of  Curimayo  to   the^ 
north-east  of  the  town  of  Caxamarca,  at  more? 
than  3400  metres  f  of  elevation.     It  has   alar 
been  extracted  from    the    right  bank   of  thei>' 
Rio  de  Micuipampa^  between  the    Cerra  da. 
San    Jose,    and   the    plain  called  by  the    nâ^- 
tivesy  Choropampa  or  plain  of  sheUs,  on  accouiA^. 
of  an  enoroious  quantity  of  ostracites^  cardimd. 
and  other  petrifications  of  sea  shells  contained: 
in  the  formation  of  alpine  limestone  of  .6ual«-i 
gayoc.     Considerable  masses  of  gold  have  been 
found  there,  disseminated  in  branches  and  fila  ^ 
ments,  in  veins  of  red  and  vitreous  silver  at  more; 
than  4000  metres  of  elevation  above  the  level* 
of  the  ocean  I*     As  to    the    alluvions  grounds^ 
in  which  the  lavaderos  of  gold  of  Choca  av^eil* 
tablishedf  and  those  of  Soiiora  and  Brazil^  at^ 
we  to  be  surprised  on  finding  them  rather  «t' 
the  bottom   than  the  tops  of  mountains?    If 
tin  §  appears  an  exception  to  the  law  of  nature, 

*  Uttoa,  NoHcias  Americanos»  1773»  p.  22Sand  2S6» 
+  11,154  feet.     Trans.  ;      ! 

X  1S,112S  feet.  Trans. 

§  For  instance»  the  tin  of  the  Lavaderos  (Waschnnn) 
•f  die  summit  of  the  Fichtelgebirge. 
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it  is:  undoubtedly  because  the  granitic  bedf 
in  wkidb  it  was  primitively  eontaîned,  hare 
been  decomposed  in  their  place. 
-  The  process  of  amalgamation  of  silver  mi- 
nerals iidlowed  in  Peru^  since  1571,  is  the 
saaie  as  that  which  is  used  in  Mexico*  In 
the  two  countries  the  schUch  is  manufactured 
aecording  to  the  rules  prescribed  by  Medina, 
Batba  Conio,  de  Leca  and  Corosegarra  ;  but 
generally  speaking,  amalgamation  is  practised 
with  more  care  and  more  intelligence  by  the 
Mekican  miners  at  Guanaxuato  and  Zacatecas, 
than  by  the  miners .  of  Peru.  In  New  Spain 
tibe  expence  of  amalgamation  is  generally  es- 
timated at  87  piastres  4  reals  for  one  hundred 
quislals  of  minerals  containing  ^ur  ounces  of 
silrer  |ier  quintal,  of  which  sum,  2Ô  piastres 
sa  JDr  wastSe  of  mercury*  As  three  hruiidred 
iLiab  proéace  My  marcs  of  silver,  wMcb 
WCtedua^  to  the  common  price  of  silver  * 
at  tl»  nrinés  are  worth  362  piastres,  ii  foU6ws 
tiiftt  1^  expence  of  amalgamation  anoimts 
nearly  to  34  per  cent,  of  the  value  of  1^ 
i^er.     But  in  Peru,  whwe    the    mercory   of 

*  At  7  piastres,  2  reals.  Garces,  p.  144.  In  the  beginning 
of  tKèietenteenth  century  the  expences  of  amalgamatibn  at 
Potosi,  for  a  caxon  of  ore  weighing  3  quintals^  and  contaimng 
20  marcs  of  silver,  were  only  estimated  at  SO  piastres, 
or  20  per  cent,  although  the  pound  of  mercury  c6st  a 
piastre.  Barkt,  p.  119. 
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Huanoaydica  is  generally  sold  for  60  or  70 
piartret  the  qumtal  "^^  the  expences  «mouirt  in 
seireral  dktmcts  o£  mimea  to  30  or  38  per 
cent.,  .  At  tbe  Cerro  de  G%t^lgayoc  far  examplie^ 
where  the  price  of  labour  19  fceoi  tMee  to 
four  reals  (from  40  to  ôO  sous)  .per  4ayy  a 
loftd  of  sehUehy  containing  frent  two  to  three 
martiR  of  sâfver  costs  seven  piastres  <  in  *  ,the 
inôèess  of  amalgaunàtion^    viK. 

»^  ■      •  :  .         :  ■  I  • 

f  •  •  •    .  .  ;      ■  .  . 

Reals  of  Silyer. 

^  «>r")^         ..{labour       V  .  ...       S 

Muriate  of  Soda       ---.•-       6 
Lune        ........4 

Labour  in  treadihg  the  schlich       .'''•'-.      12 
Cmiiniiq^n  bf  inérciury       .       «  i>'  4       34^ 

Total  se 

.    .  .  ■•   .  .    ■  .    .  • 

Daring  thy  stay  in  the  Cordillera  of  the 
JLndeSy  there  were  only  two  diêitricts  of  mines' 
where  the  method  of  M.  de  Bern  cf  amaiU 
^amatian  In  cwks,  was  followed  with  any  degree 
of  snccésSy  namely  the  Real  de^^Requay^  in 
tèé  province  of  Hoailas,  and  \f  àUenga^  in 
the  pravfaice  of  Caxatambo  f*  ^o  judge  of 
the  considerable    loss    of   silver    annually  ex* 

*  Canq^manes^f,  de  h  educacion  popular^  T  iL    p.  JIS^. 

fTfae  mines  near  Requay,  where  a  German  amalga» 
matidn  work  has  been  constructed  is  called  Ticapamba, 
and  bebngs  to  Don  Juan  Ignacio  Gamio.  The  work  of 
Tallenga  was  established  by  Don  Juan  Bq)lisea  Arieta. 
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perienced   in  Peru  from  the  ignorande  of  the 
amalgamatcrsj  it  is   enough    to   mention    the 
simple  fact  that  it  daily  happens  that  an  aao- 
guero  extracts  15  marcs  per  caxamj  from  the 
same  mineral,  oat  of  which  hitherto  there  has 
never  been  extracted  more  than  ten  or  twelve 
marcs.     In  the  years  which  immediately  suc- 
ceeded the  discovery  of  the  mines    of   Yan* 
ricocha,  they  only  wrought  the  pacos  or  oxide» 
of  iron,  mixed  with  native  silver,   and  muriate 
of  silver.  The  prismatic  black  silver  and  the 
argentiferous  grey  copper  were  thrown  among 
the  rubbish.     In  the  same  manner  on  building 
the  smalL  town  of  Micuipampa,   walls    were 
ecmstructed  of  very  rich  pieces  of  gat^gue^  and 
those  minerals  cmly   which  were  of  a  yellowidi 
brown  or    of  an  earthy   appearance,    like  the 
pacaSf    were  considered    as  containing    silver. 
These  facts  will  not  appear  so  surprismg  wheu. 
we  consider  that  not   more  than   forty    yean 
ago,  in  one  of  the  most  civilized  countries  of 
Europe,  calamine  was  employed  in  the  making 
of  roads,  without  its  being  perceived  that  this 
substance  which  was  soiled    with    day    con- 
tained zmc 

II.  The  Prendencta,  or  CapUania  general 
of  Chili  produces  annuaUy  in  gold  and  silver, 
çgie  million  seven  hundred  thousand  piastres  *• 

•  J|S57,000  Stcding.  Tims. 


tHJi*-  kul        tWGDÔM  Ot  NEW  StÀÏN*       ^^  '' 

Tihe '  most  considerable  trtines  df  gold^  are  Pe^ 
tCH*ca)  tea  leagues  to  the  South  of  Chuapa  $ 
Yapel  ox  Villa  de  Guscm^  Uaoin,  Tiltil  knA 
Ligua»  near  Qmllota.  Mines  are  sllso  wrought 
ia  the  paHtdos  of  Oopiapo;  Coquimbb  and 
Guasco»  The  silver  mining  opérations  o{ 
Chiil  are  im  general  by  no  means  productive, 
ïhe  Cerro  de  Uspallatâ,  it  eight  leagues 
distance  to  the  north<^west  of  Mendo2:âL  con-^ 
taîni^  however^  pacos  so  rich,  that  they  yield 
from  tw^  to  threb  thousand  marcs  pet  the^i 
(coomij)  i>f  5000  Jfcunds,  or  40  ot  60  marcS 
of  saver  per  quiiitaL  The  prodiice  of  the 
mines  of  Chili;  has  considerably  indrëased  o£ 
late  years.  In  17lJ0  there  ^as  boined  at  Saft-i 
tiaga  ItlfiOO  piastires  in  gold  ajod  146,00d 
in  silven 

III.  Thé  great  mass  of  precious  metafei 
supplied  by  the  viceroyalty  of  Buenos  Ayres;. 
is.  entirelj^  derived,  from  thé  most  westeni 
part,  the  proviAcias  de  la  Sierra,  vrliich  iit 
1778,  were  sepair^ted  from  Peru.  We  ma^ 
estimate-  the  annual  produce,  which,  is,  aljtiQiJt 
wholly  silver;  at  four  millions  two  bwdred 
thousand  piastres  *.  The  districts  which  supply 
thQ  mdst  are  Pbtosi,  Chag^àtitài  Porco  fi  Oruroj 

•  ^882,000  Sterling,     h^aiii. 

'  ^  See  Alonzo  Barba,  Arte  de  los  Metales^  (ed^  1729) 
j^  48,  respecting  the  isilver  mined  of  Pocco.  wrought  hf 
the  Incas. 

V0I4.  ni;  2  A. 
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Chucuito,  la  Paz,  Càylloma,  and  Carangas* 
In  the  intendanoy  of  Pnno,  the  mountains  of 
Ananca,  near  Caravaya  and  Azangara,  to  the 
north-east  of  the  lake  of  Titicaca  were  ce* 
lebrated  in  the  first  years  of  the  conquest  on 
account  of  the  wealth  of  their  mines  of  gold  *. 
Thoughts  were  entertained  in  1803  of  re» 
suming  the  old  operations  of  Moi^ocollo,  in 
the  Pampa  Fungoso  de  la  Rinconada,  and  on 
the  banks  of  the  lake  of  Communi.  They 
sought  also  to  continue  the  gallery  of  Vera 
Cruz,  in  the  famous  silver  mine  of  Salcedo, 
situated  in  the  mountains  of  Ycacota  and 
Cancharani. 

The  mountain  of  Potosi  f  has  alone  furnished, 
including  only  the  silver  which  has  paid 
the  royal  duties,  since  its  discovery  in  1545  to 
our  days,  a  mass  of  silver  equal  to  Ô7â0  millions 

*  Prodamacion  del  IniendetiUde  PunOf  D.  Jose  GongédeM. 
Platina  is  àko  said  to  have  been  discovered  near  MorocoUo. 
but  the  fact  hat  never  yet  been  confirmed  by  persons  de- 
serving of  credit. 

f  Potosi  properly  Potocchi,  Potossi  or  Potocsi.  The  old 
name  of  Huancavelica  is  Huanca-VDlca.Gam^«o,  Com*. 
RealeSf  lib.  viii.  c,  25.  Pedro  de  Cieça  de  Léon,  Chrotdat 
del  PerUf  c«  109.  The  porphyry  bed  which  crowns  [the 
mountain  of  Potosi,  the  Hatun'Potocsif  gives  it  the  form 
of  a  sugar-loaf  or  basaltic  hill  (  See  p.  ) .  This  mountain 
Î8  1624  varas,  or  697  toises  above  the  neighbouring  plaia« 
AcoBtUf  lib.  iv.  c.  6.  HemandeXf  p.  i.  lib.  xL  c.  2.  Hdmh 
p.  66— 122. 
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of  livres  tournois  *.     Ulloa  has   communicated 
some  historical    information     respecting    this, 
mining  operation^  which  has  had  the  most  power** 
ful  effect  on  the  commerce  and  price  of  com- 
modities of  Europe  j  but  he  could  only  collect 
very    incomplete  materials,    founding  his  cal- 
culations on   the  consumption  of  mercury  in  the 
amalgamation  works.     I  am  enabled  to  publish 
from  6fficiai  papers,    year  after  year,  between 
1566  and  1789,  the  value  of  the  duties  (derechos 
de  reaks)  paid  into  the  provincial  treasury  of 
Potosi,  on  the  silver  given  into  the  mint.     At 
the  proportion  which  has  existed  at   different 
,  periods  between  these  duties  and  the  value  of 
the  silver  extracted  from  the  mines,  is  known, 
we  may  deduce  from  the  three  following  tabled 
the  annual  produce  in  piastres. 

«10284,693,840  Sttrltn;.     Trans. 
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nOYAT*  DUTIES  (Dumlchos  Rbaxbs) 


Paid  on  thf.  silver    crtraeted  Jrom   the    Cerro 
fie  Potosii 

TABLE  I. 

Pii-st  period,  fiom  1st  January,  155^,  tp  3l8)( 
December,  1Ô79,  during  tvhick  the  fifth 
alone  was  paid. 


,     «11.     1 

Filtli. 

FlIUi 

Years,]  Piaitrea 

R™I«.I  Years. 

Piaslrr^ 

Real! 

Yean. 

Piaslres. 

RMlr 

1558450734 

1 

1564 

396158 

4 

1572 

216117 

3 

1551488534 

5 

1665 

519944 

1 

1573 

234872 

1 

1S58,3S7032 

0 

1566 

186014 

3 

1574 

313778 

5 

1559377031 

2 

1567 

117107 

1 

1575 

413487 

4 

156038-2428 

3 

1568 

398381 

3 

1576 

544614 

6 

1561405655 

7 

1569 

379906 

7 

1577 

718087 

6 

1562426782 

1 

1570 

;li!5467 

1 

1578 

826305 

2 

1563'449965 

3 

1171 

268200 

4 

Toll 

of 

he  23 

year»  i 

,801 

,906 

>iafitres 

T.V.J 
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ond  period  from  the  1st  Jaimary,  l-l?»,  to  the  19th  July, 
736,  during  which  at  tii-st  one  and  a  half  per  cent,  de 
obos  was  paid,  and  afterwards  the  fifth  of  the  remaining 
8  piastres  4  reals. 


t\ 


II 


1,091,025 

«11,189,323 

1,276,872 

1,882,8.55 

1,221,428 

1,215,5.58 

1,526,4.55 

1,456,9.58 

1,226,.328 

>8 1,441,657 

tS  l,678,82.'î 

1,422,676 

1,582,322 

1,578,449 

1,589,662 

403,555 

1,5.57,221 

1,468,182 

,355,934 

,310,91 1 

,3.39,685 

ml  1,299,028 

,477,489 

all  ,519,152 

81,478,697 

1,.32B,231 

,532,046 

B|l, 434,981 

414,660 

811,200,488 

1,132,680 

1,139,72.5 

B.299,052 

1,329,701 


1613 
1014 
1616 
1810 
1617 
lOlS 
1010 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
ie2' 
1628 
1620 
1630 
1631 
1632 
1683 
1634 
1633 
1036 
1637 
1638 
1639 
1610 
1641 
1642 
1643 
1644 
1615 
1846 


,200,94 
,269,892 
,3.54,412 
[,237,599 
,071,982 
,001,264 
,108,744 
,009,399 
,099,244 
,093,201 
,083,641 
,08«,I)9B 
,024,794 
,03-3,868 
,008,612 
,172,352 
972,807 
962,250 
,067,001 
904,370 
,003,756 
984,414 
946,781 
,124,758 
,197.572 
,174,393 
,128,738 
978,183 
940,367 
905,  . 
924,659 
871,174 
908,414 
840,982 


1647 

1648,1 

16491 

16.50 

l(i51 

16.32 

1633 

1654 

16.53 

1658 

1657 

165S 

16.59 

1060 

1861 

1662 

1603 

1664 

1665 

1603 

1067 

1668 

1669 

1070 

1671 

1672 

1673 

1674 

1673 

1070 

167' 

1678 

1679 

1880\ 


801,28' 
,123,932 
,067,»7« 
917,84.1 
757,418 
796,244 
759,904 
83-5,109 
7.54,784 
804,071 
938,441 
877,862 
799,600 
0-52,728 
823,2.50 
838,167 
678,126 
603,450 
83.5,55: 
676,72» 
708,879 
891,168 
624,120 
554,614 
637,992 
624,037 
676,811 
673,694 
367,827 
314,530 
550,099 
653,067 
622,979 
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SEQUEL  OF  TABLE  II. 


I  One    and    a    halt 
ptrcenu  and  tifth. 


Yean. 


J681 
1682 
1683 
1684 


Oue   and     a    halt 
per  cent,  and  fifth. 


Piastres.    Rcalx 


685,791 
659,341 
731,599 
719,082 


1685655,256 
1686586,835 
1687  645,318 
1688646,077 
1689647,189 
1690  673,097 
1691 593,976 


1692 
1693 


424,761 
570,870 


1694546,928 

1695  557,145 

1696  500,965 
1697471,686 

1698  434,772 

1699  434,287 


0 

0 

6 

0 

0 

7 

1 

3 

0 

1 

1 

7 

2 

3 

1 

3 

4 

1 

0 


Years. 


Piastres.     Heals 


1700405,492 
1701388,572 


1702 
1703 
1704 
1705 


372,447 
360,114 
333,702 
319,264 


1706354,600 
1707  364,415 
1708374,183 
1709334,080 
1710309,008 
1711246,147 
1712204,931 
1713279,913 
1714265,087 


1715 


1717 
1718 


228,224 


1716239,287 


Yean». 


356,804 
322,251 


5 
4 
1 
6 
0 
7 
1 
0 
6 
4 
1 
1 
6 
1 
1 

0* 
0{ 
I 

1 


1719 


1720231,256 


1721 
1722 
1723 


229,002 
228,208 
214,740 


One  and  a  bill 
per  r.ent.iiil  Btk 


Piastre!.  IRali 


.  IRali 


283,d93|  3 


7 
0 
5 
3 


1724245,793,  4 
1725223,0831  3 
1726274,4l«  1 
1727286,328;  8 
1728220,608,  1 
1729360,414  7i 
1730303,361  61 
1731293,497  3 
1732308,137  M 
1733.W4,768  8i 
1734273,084  Si 
1735271,621  6 
1736149,567  0^ 


Total  of  the  158  years,  129,417,273  piastres. 


imm    1^1 
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Third  period  between  the  20th  July,  1736,  and  the 
31st  December,  1789,  during*  which  one  and  a  half 
per  cent,  and  the  half  of  the  fi^th  were  paid,  or  1 1 
.  piastres,  3  reals  per  100  piastres. 


r 


Cue  a>.d  a  half  pet 

icent.  and  the  half 
firth. 


Years. 


Piastres.      Reals. 


173© 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 


85,410 
183,704 
150,252 
183,295 
170,229 
179,573 
161,976 
166,131 
155,926 
163,140 


1746 178,080 
1747 184,156 
1748 197,022 
1749215,283 
1750233,677 
1751 238,502 
1752227,133 
1763  244,888 


2 
3 

7 

6i 
4 
6 
0 

li 
3 

Oi 
6 

ai 

7i 
3 

5 

5 
li 


One  and  a  hairpei^ 
cent,  and  the  hall 
fifth. 


Years. 


Piastres.     Real> 


1754244,148 


1755221,872 
1756249,513 
1757  244,760 
1758262,835 
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Total  of  the  54  years  14,542,684  piastres. 
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The  result  of  these  three  tables  as  we  have 
"already  observed*,  on  comparing*  the  actual 
produce  of  thé  mitres  of  Guanaxuato  in  Mei(:ico, 
with  the  produce  of  the  mpuntain  of  Potosi, 
is,  that  dui'ing  the  space  of  233  years,  from 
1-556  to  1789,  there  has  been  extracted  from 
^e  mines  of  Potosi,  in  silver  declared  at  the 
Royal  Treasury,  the  amount  of  788  millions 
of  piastres.  If  these  piastres  were  all  Mexican 
piastre,  at  B  reals  of  Plata  3^exicana'\f  the 
'produce  of  these  233  years  would  amount  to, 
02,736,294  marcs|.  But  we  shall  shortly  see 
that  the  mass  of  silver  on  i^hich  duty  has  bee^ 
paid  is  still  greater* 

The  books  of  accounts  preserved  in  the  M-» 
thives  of  the  provincial  treasury  of  Potosi^ 
do  not  go  farther  back  than  the  year  1506. 
ft  remiMns  therefore  to  examine  what  was 
the  quantity  of  silvei*  supplied  by  thé  mines 
of  Potosi  before  that  period.  This  çxamin^r 
tion  is  the  more  inipOrtant,  as  it  is  very  rea-^ 
$onably  believed  that  the  first  years  which  foU 

♦  Seep*  171. 

f.  We  must  take  care  not  to  confoiind  ^hree  spedeSL 
of  reals  de  p/ata  :  viz.  the  red  de  plala  antigum  of  6i  ma- 
ravedis  de  vellon  ;  the  real  de  plaia  nueoa  or  provincial  of 
68  maravedis  ;  and  the  real  de  plata  Mexioama^  of  85  ma- 
ravedis.  M*e  constantly  make  use  of  the  latter  m  this 
work  (Damoreau  Traité  des  Banques f  1727,  p.  115.  Encifdop. 
Méthodique f  Commerce,  T.  iiu  p.  211.) 

X  60,851,281  lb*  troy. 
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lowed    the  4îscoyery  of   the    veins,  were  the 
iskost  productive  in  riches. 

UUoa^  quotes  a  book  published  in  1634,  b^ 
Don  Sebastiani  Sandoval  y  Guzman,  under  the 
fitle  of  Pretensiones  del  Potosij  in  which  the 
ftuthcHT  ^ecifies  the  fifth  paid  between  1645 
'find  1633.  I  endeavoct^ed  in  vain  to  procure 
this  work  during  my  stay  in  Pern;  and  not 
knowing  the  partial  data  which  it  contains^ 
I  can  only  examine  the  results  stated  by  the 
SpsMÛsh  astronomer.  This  examination  becomes 
the  mwe  necessary,  as  the  assertions  of  UPoa 
have  been  repeated  by  Raynalf ,  and  by  all 
the  other  writers  who  treat  of  the  quantity  of 
gold  and  silver  imported  from  America  into 
Europe,  during  the  first  years  of  the  conquest^ 
According  to  Sandqyal,  the  fifth  paid  into  the 
royal  treasury  of  Potosi,  i^as  at  an  average 
from  1Ô4Ô  tq  1564,  four  millions  of  piastres 
of  13i  reales  de  pUUa;  from  1564  to  1565, 
1,166,000  piastres;  from  1585  to  1624,1,333,000 
piastres;  and  from  1624  to  1633, 666,000  piastres. 
These  numbers  between  1564  and  1633,  do 
çiot  coincide  very  well  with  the  annual  sumsi 
stated  in  the  foregoing  tables  ;  the  difierences 
are  sometimes  the  one  way,  and  sometimes^ 
the  other;  but  it  is  in  a  particular  manner  respect-. 

*  Noticiqs  Amtriccfinrts,  Entretenimienio  xiv.  §  xvii.  p.  ^6\ 
t  Hist.  PhUotoph^ue,  (e^it*  ^  Geneve,  1780)  T.  il. 
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ing  the  fifth  of  four  millions,  for  the  period 
which  precedes  the  year  1064»  that  we  may 
most  reasonably  entertain  well  fomided  doobts. 
Were  this  sum  accurate,  the  produce  of  silver 
extracted  from  the  mine  of  Potosi^  and  regis- 
tered in  the  royal  treasury,  would  have  amounted 
in  nineteen  years,  between  lô4â  and  1564^  to 
641,250,000  Mexican  piastres^,  reducing  the 
piastres  of  1.3  i  reals  to  piastres  of  8  roals. 
On  the  other  hand,  it  is  proved,  by  official  pa- 
pers in  my  possession,  that  the  produce  in 
eight  years,  from  lôô6  to  1564,  amounted  to 
28,250,000  of  thesesame  Mexican  piastresf.  The 
result  of  these  data  of  Sandoval,  would  con- 
sequently be,  that  during  the  first  eleven  years 
between  1545  and  1556,  the  Cerro  del  Potosi 
must  have  yielded  in  silver,  of  which  the  fifth 
was  paid,  613  millions  of  piastres];,  or  at  an 
yearly  average,  55,726,000  piastres§,  equal  to 
6,556,000  marcs  of  silver  H.  This  is  a  very 
extraordinary  result,  yet  it  contains  however 
nothing  which  may  be  considered  as  impossi- 
ble. We  may  be  surprized  to  see  that  a  single 
mountain  of  Peru,  has  yielded  £rom  two  to 
Ihree  times  more  silver  than  all  the  collected 

•  ^184,663,500  Steriing.     Trmu. 
t  1(5,952,500  Steriing.     Tram. 
t  le  128,730,000  Slerimg.     Trmu. 
f  4(11,701,826  Steriing.     Trams. 
I  4^802,810  lb.  Troy.    Tram. 
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mines  of  Mexico;  but  our  ideas  of  wealth  are 
merely  relative.  It  is  possible  that  we  may 
one  day  discover  mountains  in  ^hé  centre  of 
AiricAy  which  with  relation  to  their  abundance 
in  the  precious  metals,  may  bear  the  same  pro^ 
porticm  to  the  Cordiller as,  which  the  Cordilleras 
bear  to  the  mountains  of  Europe.  The  mine 
of  Valenciana  supplies  annually  more  silver 
than  all  Saxony,  and  the  single  vein  of  Gua« 
naxuato,.  wrought  throughout  its  whole  lengthi 
would  be  able  to  produce  more  than  two 
millions  of  marcs  of  silver  annually*.  We' 
have  already  observed  that  there  has  been 
extracted  from  the  vem  of  the  veta  grande 
of  Sombrerete,  for  an  extent  of  30  metres  in 
five  months,  moi«  than  700,000  marcs.  When 
we  reflect  on  the  masses  of  native  red  and 
sulfuretted  silver,  discovered  in  our  days  at 
Huantajaya  in  Peru,  as  well  as  at  Batopilas 
and  the  Real  del  Monte  in  Mexico,  we  may 
conceive  what  a  prodigious  quantity  of  J  silver 
may  be  supplied,  by  a  mineral  depository  in  the 
Cordilleras  of  the  Andes,  whçn  the  abundance 
of  produce  is  united  to  intrinsic  wealth.  It 
is  not  then  the  enormous  quantity  of  silver 
which  is  supposed  to  have  been  extracted  during 
thé  first  eleven  years,  which  induces  me  to 
call  in    question  the  testimony  of  Sandoval; 

*  ],812,6SS  lb.  Troy.    Tram* 
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Init  it  IS  the  contradiction  which  exists  b&» 
tween  this  testimony,  and  other  w^U  authen- 
ticated facts* 

Ulloa,  Robertson,  Raynal,  and  the  writers  of 
the  Enctfclapedie  Méthodique^  have  not  attended 
to  a  passage  of  the  Chronicle  of  Peru,  writtea 
by   Pedro  Cieça  de   Leon:     The  aqthor  who 
writes  with  that  admirable  nai(veté,  which  cha-> 
ifacterizes  all  the  t^vellers  of  the  fifteenth  an4 
and    sp^teentb    century,  proposes    to  give  his 
countrymen  an  idea  of  the  prodigious   we^tb 
pf  the  mountain  of  Potosi.     He  was  the  better 
enabled  to  do  this  from  being  on   the  spot  ia 
1549,   four  years   after    the   first  discovery  of 
th^e  celebrated  mines.     He  relates  what  he 
saw  himself,  while  Sandoval  speaks  of  a  period 
more  than  90  yeai*s  before.    If  we  are  to  sus^ 
pect  the  numbers  of  Cieça  pf  error,  we  ought 
rather  to  believe  that^  the    en*or    lies   on  the 
side   of  excess;   for  a  traveller  who   aims   at 
effect,  and  whq  hopes  to  astonish  his  readers 
is  naturally  inclined  to  exaggeration.     Let  us 
now  examine  what  the  historifin  of  Perà  re- 
lates*.     *<  The  wealth  of  the  Gerro  de  Potosi,'^ 
says  he,  *^  is  so  much  beyond  what  was  evçr 
^  seen  in  former  times,  that  to  show  the  gpreatr, 
<'  ness  of  these  mines,  I  shall  describe  them 
^*  wl  saw  them  with  my  own  eyes,  wheii  I 

*  Cieça,  Çhrônicadcil  PenuCsp.  oriii*  {ed**.  155A)  p.  261. 
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*^  pcussed  through  Fotosi  in.  Iô49>  at  the  period 
"  M^hen  the  Licentiate  Polo  was  Corrégidor 
•*  of  the  town.  The  chests  (royal)  with  three 
**  keys  are  in  the  house,  of  this  Corregedon 
"  His  Majesty  received  every  week  from  twenty- 
^  five  to  thirty)  Knd  sometimes  even  fort j^  thou- 
*^  sand  piastres.  They  complained  at  that  time 
^  that  the  mines  went  on  poorly,  when  the 
•*.  fifth  only  amounted  to  120,000  castdhmos 
**  monthly.  And  yet  all  this  money  belonged 
^  to  the  Christians  alone  ;  for  the  Indians  stole 
*•  a  g^eat  deal  which  was  not  registered;  m 
^*  that  no  where  in  the  world  was  there  ever 
**  se  rich  fei  mountain  and  no  where  did  anjf 
"  Prince  ever  draw  so  great  a  revenue  fr6m 
**  a  single  town;  for  between  1548  aiid  1651^ 
<^  -the  fifth  brought  into  the  King  more  thaii 
^  three  millions  of  ducats.^' 

To  understand  this  passage  Which  contàimf 
tlUree  distinct  valuations,  we  must  recollect  that 
the  pesos  or  piastres  of  that  tiiiie,  and  till  168(]f 
àt  leasi^,  ^^ere  an  imaginary  money  of  480  jboa^ 
ravedijs,  ot  neai*ly  ISi  Reaks  de  pkOa  MésHcatm; 
A  marc  of  silver  contained  ôîjxÂ  these  piastres^ 
jPive  piastres  made  a  ducat  of  Hi  reals.  Ao^* 
cording  to  these  data  then,  redkoning  the  fiftb 
inôth  Cieça,  at  30,000  {tiastc»  per  week^  audi 


*  Garcilasso,  Cornent^  Reates^  T.  i.  in  the  soconi  pre&cé 
%&|ch  bears  the  title  of  Adveriencias  ucerea  la  teng^  générât* 
4iiPetUfmiTMi.f.BU  .    ■ 
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120^000  castellanos  per  month,  the  total  produce 
of  the  mines  of  Potosi  was  (in  registered  silver), 
in  the  year  1549,  either  1,549,000,  or  1,440,000 
marcs.  The  same  produce  amounted  accord- 
ing to  Cieça,  at  an  average  from  1548  to  1551, 
only  to  7,031,000  Mexican  piastres  of  eight 
reals  of  plata,  equal  to  827,000  marcs  of  silver. 
This  sum  forms  a  singular  contrast  with  the 
account  of  Sandoval  and  UUoa;  but  it  agrees 
very  well  with  the  fifth  of  the  years  when  our 
first  table  commences.  It  might  remain  doubt» 
fal  whether  Cieça  speaks  really  of  the  totality 
of  the  royal  duties,  levied  between  1548  and 
1551,  or  whether  he  affirms  that  during  that 
period,  the  fifth  amounted  to  three  millions  of 
ducats  per  annum.  In  this  last  case,  the 
annual  produce  would  have  amounted  to 
21,093,000 Mexican  piastres,  or  2,481,000  marcs 
of  silver,  a  very  considerable  sum  no  doubt, 
but  still  very  much  below  the  calculation  of 
tJlloa  and  Raynal.  I  am  inclined  to  believe, 
that  the  historian  of  Peru  estimates  only  at 
three  millions  of  ducats,  the  sum  total  of  the 
^ths  of  the  four  years,  1st.  Because  this  va- 
luation is  more  agreeable  to  the  value  of  the 
fifth  of  1556;  2d.  Because  Cieça  to  give  the 
highest  idea .  of  the  wealth  of  the  mines,  says, 
that  the  fifth  sometimes  amounted  to  40,000 
piastres,  which  would  give  for  the  fnaximum 
of   annual  produce  at  that  time,  a  sunt  no^ 
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above  2,481,000,  but  hardly  equal  to  2,060,000 
marcs;  3rd.  Because  Garcilasso^  relates  that 
about  the  same  period,  from  ten  to  twelve  mil- 
lions of  piastres  in  gold  and  silver  of  Peru, 
every  year  entered  the  Rio  Guadalquivir. 

Considering  these  data  of  Sandoval  as  accurate, 
and  combining  them  both  with  those  of  Cieça, 
and  the  numbers  contained  in  the  official  papers 
published  by  me,  we  shall  find  the  following 
results  for  the  average  annual  produce  of  the 
mines  of  Potosi,  on  which  we  can  place  but 
small  reliance  : 
From  1545  to  1548    23,284,000  marcs  of  silver- 

1548      1551  827,000 

1551      1556         621,000 

1556      1564  415,000 

The  following  is  the  foundation  for  this  cal- 
culation. Sandoval  and  UUoa  estimated  the 
produce  of  the  Cerro  de  Potosi,  between  1545 
and  1564,  at  an  average  33,750,000  piastres 
per  annum,  or  3,970,000  marcs  of  silver.  Now, 
we  know  from  the  chronicle  of  Cieça,  what 
was  the  amount  of  the  produce  between  1548 
and  1551;  the  registers  of  Potosi  contain  the 
produce  from  1556  to  1564;  and  supposing  for 
the  intermediate  period  from  1551  to  1556^ 
a  decrease  in  arithmetical  progression,  it  is  easy 
to  find  from  the  641^250,000  Mexican  piastres,^ 

*  GarcUassOfU,p.Si* 
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or  75,440,000  marcs  of  silver,  stated  by  San* 
doval  as  thte  total  proportion  of  the  first  10 
years,  the  proportional  amount  for  the  Ismail 
interval  from  1545  to  1548. 

If  we  admit  what  appears  equally  impro^ 
bable,  that  Cie^a  indicated  the  fifth  6f  eacU 
of  the  four  years,  contained  in  the  period  from 
1548  to  1551,  we  find  by  an  analogous  opera* 
tion,  that  the  annual  prodtice  of  the  mines  o{ 
Potosi  amounted, 
5From  1545  to  1 548  to  19 j1 46,000  marcs  o^  silver. 

1548      155X      2,481,000 

1551       1556      1,448,000 

1556  1564  415,000, 
Thus  whatever  mtei^retation  we  girè  to  thé 
passage  of  the  chronicle  of  Cieça,  we  shaU 
find,  it  '  is  evident  in  both  hy[)othese8,  that  the 
produce  of  the  first  three  years  differs  so  much 
from  the  following  years,  that  we  ought  very 
much  to  suspect  the  account  o{  Sandoval.  We 
bught  the  Inore  to  suspect  it,  as  on  examining 
the  table  of  fifths  between  1556  and  1789, 
tre  discover  in  this  long  series  oi  numbers,  a 
la^  according  to  which  they  uniformly  increase 
or  dectfease.  Cieça  visited,  the;  tnines  of  Potosi,* 
àt  the  period  of  their  greatest  splendour  ;  and 
lie  expressly  says,  that  he  described  the  moun-' 
tain  as  he  fbund  it  in  1Ô49,  ^'  because  that 
**  wealth  like  every  thing  humsihj  must  vary 
*<  iii  the  coilrse  of  time^  either  incret^ing  oi 
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<'  diminishing."  If  the  produce  of  l&iS^  was 
really  eight  or  ten  times  less  than  the  pro- 
duce of  1546;  how  should  the  traveller  have 
passed  over  this  enormous  diminution  of  wealth 
in  silence. 

We  shall  conclude  from  the  whole  of  these 
discussions^  that  the  total  produce  of  silver 
registered  during  the  eleven  years  which  are 
deficient  in  the  preceding  tables,  far  from 
amounting  to  72  millions  of  marcs,  as  we  might 
be  led  to  suppose  from  UUoa,  and  the  cele* 
brated  author  of  the  Recherches  PhilosaphiqueSf 
ha^  never  exceeded  the  sum  of  Id  millions  of 
marcs.  We  shall  not  give  great  faith  to 
Solorzano%  who  vaguely  says  that  Potoi^i 
yielded  between  1545  and  1628,  that  is  in  83 
years,  the  sum  of  850  millions  of  pounds  of 
silver,  which  is  almost  the  double  of  what  the 
mountain  supplied  in  two  centuries  and  a  half. 
We  may  be  surprized  to  see  a  writer,  who 
was  long  a  member  of  the  audience  of  lima, 
so  very  ill  informed;  for  how  can  we  suppose 
during  83  years  an  annual  produce  of 
2,400,000  marcs,  when  the  registers  preserved 
in  the  treasury  of  Potosi,  prove  that  during  this 
period  the  mean  sum  of  the  produce  selJom 
amounted  td  800,000  marcs. 

*  Sclorzano  Perdra^  de  Indiarum  jure^  T.  ii.  Lib.  v.  ci. 
(edit  Lugd.) 

YOU  lU^  2  B 
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Moreover  Acorta^  wha  went  over  both  Aine- 
ricas^  and  whose  'Hverk  can  only  be  sufficiently 
appretiated  by  those  who  have  vi^tad  the  same 
places,  coB&rms  the  assertions  of  Cieça.  He 
relates  that  "  in  the  time  of  the  licentiate 
"  Polo,"  (jconsequently  before  the  year  1549), 
'<  the  fifth  amounted  to  antifium  and  a  hai^ 
**  of  piastres  per  aasnnm\ .^^ •  He  adds  noiwith* 
'^  standing  the  cm^usùm  which  prevails  in  the 
^  basks  ^f  accounts  of  the  fisst  yeû^Sr  we  know 
^  fr»m  tradition,  and  from  the  investi^^ion 
carried  on  by  orders  of  the  vicei^oy  Don 
^  Francisco  dé  Toledo,  that  the  quantity  of  regis^ 
'  tered  silrer  from  lâ45  to  1574,  amounted 
^  to  76  millions  of  |nastres,  and  from  1674 
<  to   1685,  to  85  millions  of  pi»tires,  (at  13 

*  resUes  and  one  fuaHiUo)^  which  in  fmtty  yeais 

*  amdmits  to  111  miflions/'  These.  Ill  mil^ 
lixHis  of  piastres  imaginary  money  ^pesos  A 
mmas)f  only  siqqpose  an  annual  produce  éf 
^^66,000  marcs,  which  dtfifers  very  little  frofli 
that  of  the  vein  of  Guanaxuatei.  There  k 
no  doubt  that  AcxMrta  speaks  of  Ike  whole 
'quâsrttty  of  silver  extracted  from  the  >|ia«Mily 
âûd  registered  at  tJjie  treasury.    Hjb  says  ex- 

fteàêbf:  m  h»  nmtido  a  qmntar^  numta  lo  qm 

.   »  ^ 

*  Historia  natural  y  moral  de  las  Indiast  (Barcelona,  1591  ) 
p.  188, 

t  Which  supposes  a  produce  of  l,4f90,(XX)iaarcs(l/i?rmv> 
Decadaviii.  L  iL  c  xiv.) 
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se  lui  quintado.  Solovzanô  translàtcfis  thiè 
passage  of  the  natural  history  of  AoosrÉa,  by 
the  fôUowmg  words:  ^of  Patoinênsi  f&iina  ex^ 
tracti  sunt  centum  et  widectm  milli&nes. 

The  authors  whose  works  contoin  exag- 
gerated valuations  of  the  quantity  of  the  precious 
metals  which  have  inuhdated  Spain  since 
the  middle  of  the  16th  century,  appear  to 
iiave  confounded  the  value  of  the  produce  of  th^ 
mines  with  the  fihh  paid  from  it.  Although 
they  had  no  knowledge  of  the  official 
papers  whick  I  have  here  published,  they 
would  never  have  faUçii  into  thi«  ûvfw  had 
they  pïjy  reaij  attentively  the  works  of  Acos- 
ta,  Cieça,  and  Al^nzo  Barba*.  The  latter  who 
filled  the  cure  of  a  parish  iu  the  town  of  Po- 
tosi,  only  values  the  quantity  of  sjlyer  extracted 
frc^  the  Cerrp  de  Potpsi  between  1^45  and 
16S6  iKt  450  millioM  of  piiastres  of  9  reals, 
a  sum  .which  merely  {supposes  an  annual 
produce  of  4,900,000  4?ia3tre5,  or  676,000 
marcs,  which  forms  a  fHngular  contrast  with 
the  613  millipiis  ^^taito^i^ly  a4iïiittpd  for  the 
first  periods  frooi  154Ô  to  1556.  H^wev^, 
Alonzo  jBarba  had  no  motivée  ^r  Jo^eripg 
the  total  produce  ;  oa  ^e  ojMier  h^md,  he  en- 
deavours to  prav^  th^t  a»  e^:^}aA  ,of  gix>und 
of  60  square  lefigues  «a^bt  be  €ov«red  wiA 

3b2 


372       POLITICAL  ESSAY  ON  THE         [book  it. 

the  number  of  piastres  coined  from  the  silver 
of  Potasi. 

The  following  table  exhibits  the  state  of 
these  mines  from  the  period  when  the  fifths 
were  recorded  with  accuracy. 

Mines  of   the  Cerro   de    Fotosi     (Hatun-Po- 

tocsi) 


Periods. 


From  1ÔÔ6  to  156612,1 59,216 


1585  1595 

1624 

1670 

1720 

1740  1750 

1779  1780 


Average  Yean. 


Produce  in 
Piastres. 


Marcs  of  sOver  extract- 
ed from  the  mines. 


Supposing 
the  piastre 
at  I3(  reals. 


428,767 


7,540,620 1,497,380 
16345,232,425 
16903,234,580 
1730|l,299,800 

1>,850,250 

3,676,330l 


Supposing 
the  piastre 
at  8  reals. 


887,073 
1615,580 
380,538 
152,918 
217,676 
1432,510 


As  there  is  some  uncertainty  respecting 
the  period  at  which  they  ceased  to  reckon 
by  piastres  of  13^  reals,  of  which  5^  make 
a  marc  of  silver,  I  prefer  giving^  both  yalu- 
ations  of  the  piastres  till  ld9â;  and  we  thus 
obtain  the  maximum  of  wealth  which  we  are 
at  liberty  to  suppose.  A  passage  of  the  com- 
mentaries of  Garcilasso,  already  «juoted  by  us. 
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would  lead   one   to  believe,   however,    that    a 
few  years  after  1580,  they  reckoned  at  Peru 
by  piastres  of   8  reals  de  plata.     Daring  the 
wl^ole  period  of  233  years,  from  1556  to  1789 
the  mining  of  Potosi  never  attained  so  high 
a  degree  of  splendour  as  from  1585  to  1606, 
For  several  consécutive  years  the  fifth  wag  a 
million  and  a    half   of  piastres,    which    sup- 
poses a  produce  of  1,490,000,  or  882,000  marcs 
according  as  we  value  the  piastre  at  V\i  or 
8  reals.     This  wealth  is  the  more  surprising, 
as  according  to  Acosta,    more   than  a  third 
of    the    silver    was    never    registered.    After 
1606  the  produce  has  been    gradually  dimi- 
nishing,    and    especially,  since   1694.      From 
1606  to  1688  however,    it   was  never  below 
350,000  liiarcs.     During  the  last  half  of  the 
18th  century  the  mountain  generally  supplied 
from  three  to  four  hundred  thousand  marcs  ; 
and  this  produce  is  undoubtedly  still  too  con- 
siderable to  allow  us  to  advance  with  a  ce« 
lebrated    author^    that   the   mines    of   Potosi 
are  no  longer  worth  the  trouble  of  working. 
These  mines  in  their  present  state  are  not  the 
first  in  the  known   world;  but  we  may  rank 
them  immediately  after   the   mines    of  6ua- 
naxuato. 

The    contents   of   the    minerals    of    Potosi 

*  RoberUon's  HUi^rjf  qf  Ammoa^  b.  iv.  p.  SS9  and  399. 
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have  diminished  in  proportion  to  the  increase 
of  the  woi^  in  depth.  In  this  point  of 
view,  and  in  many  others  besides,  the  Cerro 
de  Potosi  bears  a  great  analogy  to  the  mines 
of  Gualgayoc.  At  the  surface  of  the  earth, 
the  veins  of  Rica,  Centene  and  Mendiata, 
which  traverse  primitive  slute  were  fisU,  thfoogb- 
out  their  whole  entent  (puissance)  of  a  mix- 
ture of  snlpfaurettedy  red,  aad  native  silver. 
These  metallic  masses  rose  in  the  form  of 
eresis  (crest^mes)^  the  rocks  of  the  waH  and 
roof  havmg  been  destroyed  eîtinr  by  the  ac- 
tion of  water,  or  by  tome  ether  cause  which 
has  changed  the  smface  of  the  globe.  The 
Veta  del  Estano  <m  the  other  hand,  contained 
at  its  surface  only  sulphuretted  tin^  and  the 
minerals  of  muriated  silver  only  began  to 
af^ar  at  great  depths*.  This  mixture  of 
two  formatioiis  on  one  vein,  e3Lists  also  in  die 
Old  Continent,  fur  example,  in  several  nmes 
of  Freiberg  in  6«x<myt.  In  1545  minerals 
eontainÎBg  from  80  to  90  murs  per  «pintal 
were  very  cqimbmmi;  bat  we  must  net  adbsiit 
with  Ulka  that  die  whole  volume  of  mine- 
rals extracted  frHn  the  mane,  amounted  to 
this  degree  of  wcahh.  Acoate  says  expressly 
that  in  1574  the  mean  contents  were  from 
8  to  9  marcs,  a^d  Aat   tlie  Hmiefak  which 


t  ffffatr  Cai^ifaayif»  p.»S. 
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yiekied  50  marcs  per  quintal  were  considered 
extremely  rich.  Moreover  according  to  the 
report  of  Don  Francisco  Texada  911  the 
mines  of  Graudalcanal  in  Spain,  in  1607 
the  mean  wealth,  of  the  minerals  of  Fotosi  was 

m 

not  above  an  ounce  and  a  half.  Since  thé 
commencement  of  the  lath  century^  ikt^y 
reckon  only  from  3  to  4  marcs  per  caxmi 
of  6000  pounds^  or  from  41^,  to  «j^  per 
quintal.  The  minerals  of  Potosi  are  c<»^e< 
quoitly  extremely  poor,  and  it  is  <m  account 
of  llieir  abundance  aloae,  that  the  works  are 
still  in  such  a  flourishing  state.  It  is  sur-» 
priffiKng  to  see  that  fr(»n  1Ô74  to  1789,  the 
mean  riches  of  the  minerals  have  diminished 
in  the  proportion  of  170  to  I,  while  die 
quantity  of  silver  extracted  .ircmi  the  minc^ 
of  Potosi,  has  only  dimmished  in  the  propor-s 

tion  of  4  to  1.  

From  lô4ôtill  1571  the  silver  minerals  of  Po* 
tosi  w^eire  all  smelted.  The  kncvwledge  qf  the  cont 
quistadoresbeing  eonfined  tomilitary  affiaârs,  th^ 
were'  unacquainted  li^h  tibe  carryftig  oaoC  tuer 
tallurgica]  processes.  They  did  not  smelt  the 
niinerâl  by  means  of  bej^ows,  but  thex  adpptcii 
the  whpisical  m^ethod  en^oy^  i^y  the  lur 
dians  in  tiie  nei^hbgunng  mines  ei  Potiadi» 
which  had  been  wrought  on*  account  of-flie 
Inca»  long  before  the.  conquest.  They  estaB- 
Vish^   on  tJhe  xpouxitsin»  wMpb  mi;fQun4  ^^ 
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town  of  Potosi,  wherever  the  wind  blew  with 
impetuosity,  portable  furnaces,  called  Ano^rea 
or  guayaras  in  the  Quichua  langage.  These 
furnaces  were  cylindrical  tubes  of  clay,  very 
broad,  and  pierced  with  a  great  number  of 
holes.  The  Indians  threw  in  bed  by  bed 
silver  mineral,  galena,  and  coal  ;  and  the 
current  of  air  which  entered  at  the  holes 
into  the  interior  of  the  huayrt  quickened 
the  flame,  and  g^ave  it  a  great  intensity.  When 
they  perceived  that  the  wind  blew  too  strong, 

ê 

and  that  too  much  fuel  was  coqsumed,  they 
carried  their  furnaces  to  a  lower  situation. 
The  first  travellers  who  visited  the  Gordille* 
ras,  all  speak  with  enthusiasm  of  the  impres- 
sion made  on  them  by  the  first  appearance 
of  more  than  6000  fires,  which  illuminated  the 
summits  of  the  mountains  round  the  town  of 
Potosi.  The  Indians  extracted  the  galena  ne- 
cessary for  their  smelting,  from  a  smaller 
mountain,  in  the  vicinity  of  the  Cerro  de 
Hatut^Potocsi  called  the  childf  or  Huajfna 
Potocsi*.      The    argentiferous    masses   which 

^  Properly  the  Fuiher  mountain  and  the  Bon-mountain. 
The  di&reDt  summits  of  the  Volcan  de  Pichincha,  bear 
analogous  denominatioiis;  and  it  is  beeanse  the  FVench 
af»y|pi*i}rmy»  hcve  not  distiiigiiisbed  in  their  wwks  the 
old  Rwi-Pkhmkm  from  tiie  young,  or  Guagua^Pichinehéh 
that  it  is  so  difficult  to  find  the  pku»  of'  the  academical 
étttiom  of  Bouguer»  La  Condamine,  and  d'Ulloa.  (See 
m  BmM*nÊm^Mllk»AÉtrmMafm.  toL  i.  p.  SOS.) 
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came  out  of  the  huayres  established  in  the 
mountains,  were  resmelted  in  the  cottages  of 
the  Indians,  by  means  of  the  old  process  of 
blowing  the  fire  by  ten  or  twelve  persons  ^t 
once,  through  tubes  of  copper,  of  one  or 
two  metres  in  length,  and  pierced  at  the 
lower  extremity  with  a  very  small  hole.  It 
is  easy  to  conceive  what  an  enormous  quan- 
tity of  silver  must  have  remained  in  the 
scoria  without  combining  with  the  lead. 

Pedro  Fernandez  de  Velasco,  who,  it  is 
expressly  said  by  the  Jesuit  Acosta,^  <<  had 
seen  in  Mexico  how  the  silver  was  extracted 
from  the  mineral  by  means  of  mercury,"  pro- 
posed to  Francisco  de  Toledo,  Viceroy  of  Peru, 
to  introduce  amalgamation  into  Potosi.  He 
succeeded  in  his  attempts  in  1571  ;  and  of 
the  eight  or  ten  thousand  quintals  of  mercury 
produced  by  the  mine  of  Huancavelica  towards 
the  end  of  the  16th  century,  more  than  from  six 
to  seven  thousand  were  consumed  in  the  works 
of  Potosi.  The  minerals  which- during  the 
first  years  had  been  considered  too  poor  to  be 
«melted  in  the  huayres,  were  now  wrought  to 
advantage. 

'  The  abundance  of  rock  salt  wrought  on 
the  table  land  of  the  Cordilleras  near  Cuchu- 
ara,   Carangas,    and  Yocalla,   facilitates  very 

*  Acoita^  p.   146. 
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much  the  amalgamation  €gi  Potosi.  Ax^ordUag 
to  the  calculation  of  Alonzo  Barba,^  there 
was  consumed  between  lô4ô  and  1637  the 
enonnous  quantity  of  234^700  quintals  of  naer- 
cury.  From  17âO  to  1763,  the  consum^^on 
was  between  sixteen  and  seventeen  thousand 
quintals  annuallyf.  Towards  the  end  of  the 
16th  century,  15^000  Indians  were  compelled 
to  work  in  the  mines  and  amalgamation  works 
of  Potosi^  and  there  wav  daily  brought  to  the 
town,  more  than  1500  quintals  of  salt  of 
Yocalla.  At  present  there  are  not  more  than 
2,000  miners,  who  are  paid  at  the  rate  of 
dO  sousj;  per  day.  Fifteen  thousand  llamas, 
and  an  equal  number  of  asses  are  employed 
m  carrying  the  ore  from  the  mountain  of 
Hatun-Potocsi  to  the  amalgamation  works. 
In  1790  there  was  coined  at  the  mint  of 
Potosi  4,222,000  piastresfl,  viz.  299,246  piastres, 
or  2204  marcs  in  gold,  and  3,293,173 
piastres,  or  462,600  marcs  in  silver. 

When  we  reflect  on  the  history  of  the  precious 
metals,  and  the  interest  taken  in  them  by  those 
who  engage  in  investigations  of  political  eco- 
nomy, it  will  not  be  deemed  surprising  that 
we  have  so    minutely   explained    those    facts, 

^  Barea,  Jf^  12  aod  65. 

t  UUoa  Nutiaas  Americanos,  p.  212. 

X  2«.  per  day.     Trans* 

I  itô86,620  Sterling. 
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which  may  throw  some  light  on  the  quantity 
of  silver  extracted  during  two  centuries  and 
a  half  from  the  mines  of  Potosi.  It  was  ne- 
cessary to  compare  the  testimonies  of  the  first 
Spanish  authors  who  visited  America  ;  to  dis- 
tinguish between  die  produce  of  exportation^ 
and  the  fifth  payable  .  to  the  crown  ;  and 
between  the  piastres,  ah  imaginaiy  coin,  used 
in  the  beginning  of  the  conquest,  and  the  Pe- 
ruvian piastres  of  eight  reals.  Had  we  ne- 
glected these  investigations  which  ha^e  never 
been  made  hitherto,  we  should  have  run  the 
risk  of  increasing  the  mass  of  silver  imported 

s 

into  Europe  since  14©2,  more  than  57  millions 
of  marcs  equal  to  two  thousand  five  hundred 
millions  of  livres  tournois*. 

'  IV.  The  Kingdom  of  New  Grenada  pro- 
duces on  an  average,  18,300  marcs  of  gold 
annually  f^  The  following  tables  specify  the 
coinage  in  the  mint  of  Santa  Pe,  between 
the  1st  of  January,  1789,  and  the  81st  Decem- 
ber, 1795,  and  in  the  mint  of  Popayan,  between 

1788  and    1794. 

■ 

*  iêl02,040,800.  Sterling.  Trans. 
t  12,049  lb,  ttoy.  Tran$. 
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I.    Gold   coined   at  Santa  Fe  de  Bogota. 


j 

i 

Value  of  Gold.       I 

Years. 

3 

's 

PLanres 

Reals  Quarloa! 

1789 

10,915 

2 

0 

0 

1,484,4.54 

0 

0 

not 

7,345 

0 

o 

<l 

998,658 

o 

0 

17B1 

8,318 

0 

1 

4 

1,131,251 

4 

11 

17!(2 

8,159 

5 

3 

1 

1,109,71.5 

o 

24 

179Ï 

8,059 

3 

3 

1 

1,177,681 

à 

28 

1794 

7,327 

4 

3 

4 

993,827 

6 

1  1 

1795 

9,310 
WJ,013 

B 

4 
Ô 

4 

1,266,272 

7 

11 
0 

2  18,181,862 

0 

Average    year    8,573    (marca     of    gold)    or 
1,165,980  piastres. 

II.     Gold  coined    at  Fopayan. 


S 

1 
O 

3 

Value 

of  Gold. 

rears. 

Maiu. 

1 
4 

Piastres. 

Reals. 

1788 

7,210 

980,684 

3 

1789 

6,948 

2 

4 

808,362 

4 

1790 

7,123 

2 

6 

768,745 

0 

1791 

6,437 

2 

D 

875,466 

0 

1792 

7,344 

â 

0 

998,869 

0 

1793 

7,026 

6 

à 

955,648 

6 

1794 

6,724 

1 

0 

914,617 

0 

Total 

47,813 

0 

2 

6,602,542 

4 

Average  y^ar  6830  (marcs  of  gold)  or928>934 
jHastres. 
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f 

From  1782  to  1789  the  quantity  of  gold 
coined  at  Santa  Pe,  was  at  an  average, 
below  7000  marcs  annually.  During  that 
period  the  most  abundant  year  was  that  of . 
1787,  when  the  produce  was  981,655  piastres, 
or  7218  marcs  *.  In  1778,  the  coinage  amount- 
ed to  the  value  of  693,438  piastres.  At  Po- 
payan  the  quantity  of  coined  gold  never 
amounted  between  1770  and  1783  to  more 
than  5800  marcs.  In  1778  the  gold. coinage 
was  only  792,838  piastres;  but  in  1787  it 
amounted  to  981,655  piastres.  The  ingots  of 
gold  annually  exported  from  the  port  of 
Carthagena,  are  estimated  at  three  or  four 
hundred  thousand  piastres.  During  my  stay 
at  Santa  Fe  de  Bogota  in  1801,  the  total 
produce  of  the  gold  mines  of  the  kingdom 
of  New  .Grenada  was  computed  at  2,500,000 
piastres  f ,  viz.  2,100,000  piastres  as  the  pro- 
duce of  the  two  mints  <^  Santa  Fe  and  Po 

*  Relacion  del  gomemo  dd  Excellentiss*  Sifior  Dan  Jose 
de  Espeleta,  Virrey  de  el  Nueoo  reyno  de  Grenada^  paror 
entregar  el  mando  al  Senor  Don  Pedro,  de  MendinuetOf 
electo  Virrey,  This  manuscript  account  in  my  possession, 
contains  the  most  minute  and  accurate  statistical  infor- 
mation. It  is  the  production  of  a  man  of  distinguished 
talents,  Don  !Ignacio  Texada,  a  native  of  Santa  Fe,  Se. 
cretary  of  the  Viceroyalty. 

1 1^507,000  Sterling.  Tran$. 
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payan,  and  400,000  piastres  as  the  exportation 

of  iogots  and  wrought  gxHd* 

AU  the  gold  farei^d  by  New  Grenada,  is 

the  produce  of  lavaderos  ^wwhings)  established 

in   the    alluvions    grounds.     Gold  veins  have 

been  found  in   the  mountains  of  Guamoco  and 

Antioquia  ;  but  their  working  is  almost  entirely 

neglected.  The  greatest  riches  in  gol4  obtained 

by  washing  are  deposited  to    the  west   of  tht 

eentrfd  Cordillera  *,  in  the   provinces  of  Aa* 

tioquia  and  Ghoco»  in  the  valley  of  the    Rio 

Cauca,  and  on  the  coast  of  the  South  Sea  in 

the,  pmrtid^  de  Badbacoas.     Dividing  the    au- 

riferoDui  grounds  into  "ibatte  riions,   we   may 

redkon  for   Cbeco,    K>300  marcs  of  gold,  or 

mwe  than .  the  half   of  ihé  total    produce  of 

ihe  vieeroyalty  ^   Santa   Fe  \    for    the    pro* 

vince  of  Bai^baeoas,  a»d  Uie  Southern  pavt  of 

the  valley  of  Cauea  (between   Chili  and   Po- 

payan)  4090  :  and  fw  the  pr^vmce   of  Antio* 

quia   and     the    mountains    of    Guamaco    and 

^imiti,  3400  uMMd  of  gdUl.     We  see  itéak  tihis 

Tahialfeii    thert  the  ivHiivious    grounds,   whiéh 

contain  the  greatest  quantity  of  gold  iii   dust 

and  grains    disseminated  among  fragments  of 

jrreen<9to»tf  and  ppq^yry  slate   (porphyvschi^er) 

edStcgad  émm  the  ^weste^A  X)0rdilkra  a)iiio«t  to 

the  shores  of  the  Great  «idceaii. 

*  See,  as  to    the    divÎBÎon  of  the    Ande$  into  several 
branche»  my   Vues  des  Cordillères^   PI.  V, 
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It  is  v^  remarkable  abo  that  platina  is 
seldom  found  in  the  valley  of  Cauea,  or  to 
the  east  of  the  ifirestem  branch  of  the  Andes, 
bat  solely  in  Choco  and  at  Barbaooas  to  the 
west  of  the  freestone  mountains  which  rise  on 
the  western  bank  of  the  Cauca.  These  moun*- 
taina  of  which  the  height  is  by  no  means 
considerable^  separate  iàie  famous  g^old  washing 
places  of  Novita  in  Choco,  from  those  of 
Qoiliebmo  and  Jelima,  situated  fifteen  leagues 
to  the  tiorth  of  the  town  of  Popayan  ;  and 
yet  a  stifle  grain  cf  platina  has  never  beeh 
fonnd  in  these  last  wariiing  places  which  I 
^^lamrned  with  '  llie  gtieatest  caDe  duving  my 
journey  té  Quito^  At  Choeo,  we  sometimes 
find  along  with  gold  and  platina^  hyacinth»* 
mtcoMp  and  titanium.  This  niixtiire  firings  ua 
in  laind  of  the  formation  of  the  Hands  of  Es- 
pattly  in  Telay.  Near  the  village  of  Lloro 
some,  yearn  ago,  a  pit  was  dug  in  an  auriferoofi 
gMund,  to  examkie  the  inferior  beds  ;  and»  at 
»K  metres  of  depth  there  wete  discovered 
iMTge  trunks  of  petrified  wood  sifflRHunded  with 
fuB^mentfir  of  tr^p  rocks  and  ]gotd  dust  and 
pla*ina*; 

The  province  of  Antioquia,  i»to  which  we 
Cfm  (mly  enter  afoot  or  on  ^  dunMer^  qfme»^ 
contains  veins  of  ^old    in  onioMeous  \  skite^  at 

«  QiMenralion  fg  Bon  Thomas  VaJeiioift  st  Popfgrfia. 
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Buritoca,  San  Pedro,  and  near  Armas;  but 
these  veins  are  4ibt  wrought  for  want  of  hands. 
Gold  is  collected  in  great  abundance  in  the 
alluvions  grounds  of  Santa  Rosa,  the  Yalle  de 
los  Orsos,  and  the  Yalle  de  la  Trinidad.  The 
number  of  negro  slaves  who  collect  the  ^  gold 
(n^ros  mazamoreras)  amounted  in  1770  to 
1462;  and  in  1778  to  4806  individuals.  The 
gold  of  Antioquia  of  which  the  town  of  Mom- 
pox  may  be  considered  as  the  principal  market, 
is  only  of  the  fineness  of  from  10  to  SO  carats* 
At  Barbacoas,  it  is  generally  2  If  carats.  ïn 
Choco,  the  northern  washing  places,  and  those 
of  the  '  district  of  Zitara  supply  a  *  finer  gold 
than  the  more  northern  district  of  Novita. 
The  gold  of  the  mines  of  Indipurdu  is  the 
only  gold  which  rises  to  22  carats;  for  the 
mean  wealth  of  the  gold  of  Choco  ta  froln 
20  to  21  carats.  The  produce  of  the  difiSeràit 
washing  places,  is  so  constant  in  -  its  mixture, 
that  it  is  enough  for  those  who  carry .  on  the 
trade  in  gold  dust  to  know  the  place  where 
the  metal  was  procured  to  know  its  fineness. 
The  finest  gold  of  New  Grenada,  and  perhaps 
of  all  America,  is  that  of  Giron,  which  it  if 
afiirmed  rises  to  23  carats,  and  ^  of  a  grain. 
At  Marmato  to  the  west  of  the  river  Cauca, 
and  to  the  south  of  the  rivers  of  the  old 
ViUa  de  Armas,  a  whitish  gold  is  procured 
whichj  does  not  exceed   12  or  13    carats  and 
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whioh  is  Hiixed  with  nhrer.  It  if ,  the  fame 
eleûlmni  of  tbe  antients.  Howcrvtr»  allhcmgfi 
botti  at  CImco  andl  BarlmoMs  pls^Mia  gettétaBy 
aee90[qmni6s  golàj  tliay  have  n^fvet  yet  see^ 
thfife  the  atcrujn  piaianijerumy  wkicdi  ]^eHliaf^ 
ba»  neirer  existed  imt  kt  our  syrtemg  of  Oipycf- 

tognoty. 

At  Ghoco^  die  ridiest  mer  ki  gt^d  10  tl^e 
Rk^  Andiiged«9  Ti^ich  'n^Mi  the:  rifvri  of 
QlûtO'.afid  Zitasa^  ferme  neay  the  i^illnge  cf 
(tobdo^  tibe  greet  Rio  Atvato.  Ali  the  gtoefitd 
betw^e»'  die  Amdagieda,  th«  Rio  de  fSan  Aisi»^ 
ivhiok' peesee  neadt  tike  itilhge  of  Noaâamai^ 
th^  Rio  Tanaaa^  aed  the  Rio  Sm»  Avgjaslfi»» 
ia^  aerifereue*  The  hwgest  piece  of  gold  ever 
fi^ud  in  €hoee^.  weigfamd  25-  pomufasi  The 
n^^glK)  who  discoyepcdr  ily  fifibeepa  yiêars  a^o, 
dîd«  net  ere^  obt«m  hie  hfterty.  Hie  maitei^ 
presented  thiej[i6;itto  to  the'  eabinet  <if  the  king, 
ia  the  hopee  that ,  ih»  cent  in  j^compmeef; 
WQuhi  grant  hiuk  a  title  of  CastUh,  «tr  «èysot 
mart  aardentl J  dewred'  b}^  the  cvedb  Spaniecrdb  ; 
but  he  h£H?dib^  tmooeeded  i«L  efateÂning  peyakcalt 
•f  the  vafaie  of  hi»  gi^  aeeordingt  te^  neesght. 
it  is  said  that  a>  piece  of  gold  was^  found  is 
Cem  near  la  Pmzi  in  173A;  x»f  die:  weig^  of 
dâ^  |M>ttnda. 

Under  the    viceroyship  of  Ûèû>  ArcUbisb^ 
GongilQxa^  an  enumeration   was  made:  efi  the 
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negroes  employed  in  procuring  gold  at  Choco*  ; 
and  they  amounted    in    1778  only    to   8064. 
In  the  valley  of  Cauca  there  are  8000.     The 
province  of  Choco  might  alone  produce,  more 
than    twenty  thousand    marcs    of    gold  {rem 
washing,  if  in  peopling  this  region,  which  is 
one  of  the  most  fertile  of  the  New  Continent, 
the  government  would  turn  its  attention  to  the 
progress  of  agriculture.     The  richest  country 
in  gold  is  that  in  which  scarcity  is  contihually 
fdt.     Inhabited  by  unfortunate  African  slaves, 
or  Indians  who  groan  under  the  despotinn  of 
the   Corregidors  of  Zitara,  Novita,   or  Taddo, 
the  province  of   Choco  remains  what  it  was 
three  centuries  ago,  a  thick  forest  without  trace 
of  cultivation,  without  pasturage,  and   without 
roads.     The  price  of  commodities  is  so  exw- 
bitant  there,  that  a  barrel  of  flour  of  the  United 
States  sells  from  64  to  00  piastres  ;  the  main- 
tenance of  a  muleteer  costs  a  piastre,  or  a  piastre 
and  a  half  per  day  ;  and  the  price  of  a  quintal 
of  iron  amounts  in  time  of  peace  to  40  piastres. 
This  dearth  ought  not  to  be  attributed  to  the 
accumulation  of  the  representative  sigptis,  whicli 
is  very  inconsiderable,  but  tothe  enormous  diffi- 
culty of  carriage,  and  to  that  miserable  state  of 
things,  in  which  the  whole  population  Cimsumes 
without  producing. 

*  Rdadon  del  eskuh  de!  nuevo  reyno  de  Grenada  fst 
liace  d  Arzoldspo'^ObUpo  de  Cordovaa  su  successor  H  Et* 
Fray  Don  Francisco  GUjfLcmos.  1799,  (M.  S.) 
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The  kingdom  of  New  Grenada  possesses  veins 
ci  silver  extremely  rich  in  the  Vega  de  Sapia*, 
to  the  north  of  Quebraloma,  between  the  Cerro 
Tacon,  and  the  Cerro  de  Marmato.  These 
mines  which  supply  bpth  gold  and  silver,  were 
only  discovered  within  these  ten  years.  The 
operations  were  intermptedi  in  consequence  of 
a  law  suit  between  the  proprietors,  at  the 
very  time  when  the  most  abundant  minerals 
were  found.  The  working  of  the  old  silver 
minea  of  Pamplona,  and  Saint  Anne  near  Ma^ 
riquita,  was  resumed  with  zeal,  at  the  period 
when  the  Court  of  Madrid  appointed  Don 
Juan  Jose  D'Elhuyar,  director  of  the  mines 
of  the  viceroyalty  of  Santa  Pe.  The  depo- 
sitory of  argentiferous  minerals  of  Saint  Anne, 
forms  a  bed  in  the  g^neiss.  I  visited  the  mine 
of  Manta,  the  produce  of  which  contains  on 
an  average  six  ounces  to  the  quintal.  M.D'E1- 
huyar  the  brother  of  the  director  of  the  mines 
of  Mexico,  had  established  an  amalgamation 
work  with  four  barrels  like  that  of  Freiberg. 
The  works  were  conducted  with  great  inteU 
figence;  but  as  the  quantity  of  silver  between 
1791  and  lî^O?,  only  amounted  to  8700  marcs. 


*  Mina  de  los  Morenos  or  Chachafruta.  From  Carthago 
to  la  Vega  de  Supia,  it  i$  in  a  straight  line  only  20 
leagues. 

C2 
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while  the  e9:pence8*  amounted  to  216,000 
piastres,  the  viceroy  ordered  the  mine  to  be 
abandoned.  It  is  to  be  hoped  that  in  better  times, 
the  government  will  again  endeavour  to  rer 
same  these  works,  as  well  as  the  worka  of 
Banto  Christo  de  las  Laxas,  and  the  Real  de 
Bocaneme,  betweep  the  Rio  0uali  and  the 
Bio  Gnanno,  which  formerly  furnished  consideN 
able  quantities  of  silver. 

Resuming  the  results  we  have  obtained,  we 
find  that  the  total  produce  of  the  gold  and 
sUver  mines  uf  the  Spanish  Colonies,  amounts  ta 
the  sum  of  40,600  marcs  in  goldf,  and  3,206,000 
marcs  of  silver  CaâtiUe  weight!);.  These  data 
dt%r  very  little  from  those  communicated  by 
ifie  to  M.  Heron  YUlefosse,  which  he  poh* 
lished  in  his  interesting  work  on  the  miners! 
wealth  of  the  principal:  powers  of  Europe. 
The  following  table  was  drawn  up  from  the 
valuable  information  which  I  obtained  more 
recently  from  Spain^  and  the  kingdom  of  New 
Crrenada* 

*  Ei^pençes  of  subterraaeous  worki,  çxpeof:^  of  an^l», 
gunatioD,  and  construction  of  amalgamaijpa,  works. 

+  25,026  ib.  troy.    Tram, 
t  1,976,290  lb.  troy.    Tram. 
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Annual  produce  of   the   Gold   and   Silver  on 
which  the  fifth  has  been  paid. 


I., 


ames  of  yrreat   Political 
Divisious. 


Fine  Gold, 


Castille. 


Fine  Silver, 


Marcs    of  Marcs      of 


Castille. 


Viceroyalty  of  New 

Spain      -      -  .    - 

Viceroyalty  of  Peru 

Capitania  General  of 

CMi      -      -      ^ 
Viceroyalty  of  Buenos 

Ayrea     -      -      - 
Viceroyalty  t)f  New 

Oreuaea 


7,0002,250,000 


Total 


3,400 
10,000 

2,200 
18,00d 


Valae  of  Gold 

and   Silver  iii 

Piastres. 


513,000 

29,700 

414,000 

Little. 


.1 


40,600!3,206,700 


22,170,740 
5,817,988 

1,737,380 

2,624,760 
36,068,272f 


In  this  table  the  gold  is  valued  at  145 /»( 
plàÈtrés^  and  the  silver  at  9^  piastres  per  marc 
6f  CâE^iHe.     It  clhibits   the  quantity  of  pre- 
cious  ïhètals    extracted  from   the  tàïiieSf   and 
r%i^èred  in  the  royal  treasury  ;  amd  it  c<mfirms 
tbe  ètsiSértion  of  the  C^unt  de  Gampomaties^y 
who    in   1775,  estimated    the    importation  of 
gala   aïid  silver  into  Spaiii,  at  90  miflionéi  èf 
pîaiÀî-es;  but  it  iherély  indicates  the  mùànMUniy 
ilï^ifch  vire  fttaty  sui^pàse  to  have  been  furnished 
}jff  the  SpaMsh  Cotôbies.     Let  usr  examine  what 
cm^he  to  be  added  foi^  tfefè  metab  which  are 
isA/hu'g^gfed.     Hitherto  vèr^  exaggerated  ideas 
Itetf  e  been   entertained,  i^espectitig  tïie  quâûtïty 
of  goH  and  silvèi^  vrhîèh  does  not  pay  thé  ftftl^ 


*  EducacUm  Popular,  T.  ii.  p.  331. 
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and  which  has  sometimes  been  computed  at  the 
half,  or  a  third  of  the  total  produce,  withoat 
reflecting  that  contraband  trade  varies  very 
fmuch  in  its  activity,  according  to  the  localities 
of  different  provinces.  I  shall  state  here  what 
information  I  could  procure  on  the  spot  at  Mexi- 
co, New  Grenada,  and  Peru. 

New  Spain  has  only  two  ports,  by  which 
its  productions  ai*e  exported.  The  bad  state 
of  the  coasts,  renders  contraband  trade  much 
more  difficult  in  that  country,  than  in  the  pro- 
vinces of  Cumana,  Caracas,  and  Guatimala.  The 
quantity  of  unregistered  silver  embarked  at 
Vera  Cruz,  and  Acapulco,  either  for  the  Ha- 
vannahand  Jamaica,  or  for  the  Philippine  Islands 
and  Canton,  does  not  probably  exceed  the  sum 
of  800,000  piastres;  but  this  illicit  trade  will 
increase  in  proportion,  as  the  population  of  the 
United  States  shall  approach  the  banks  of  the 
great  Rio  del  NortCy  and  when  the  west  coast, 
that  of  Sonorac  and  Guadalaxara,  shall  be 
more  frequently  visited  by  English  and  Anglo 
American  vessels.  When  the  conunerce  with 
China  and  Japan,  shall  be  freed  from  the 
fetters  of  the  odious  monopoly  under  which 
it  at  present  labours,  an  immense  quantity  of 
silver  will  flow  westwards  into  Asia.  The 
precious  metals  are  commodities,  which  are 
transported  to  those  places  where  they  are  dear-» 
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est.  In  Japan^,  which  abounds  in  g^old,  this 
metal  ia  to  silver  as  eight  or  nine  to  one. 
In  China  an  ounce  of  gold  may  be  purchased 
for  12  or  13  ounces  of  silver.  In  Mexico, 
the  proportion  of  the  two  precious  metals  is 
as  15^  to  1  ;  fi*om  whence  it  follows,  that  it 
is  much  more  profitable  to  carry  silver  than 
gold  to  Manilla,  Canton,  and  Nagasaki.  I  have 
made  no  mention  yet  of  the  exportation  of 
wrought  plate  (plata  lahrada)^  because  accord- 
ing to  the  registers  of  Vera  Cruz,  it  never 
exceeds  the  sum  of  twenty  or  thirty  thousand 
marcs  of  silver.  / 

In  the  kingdom  of  New  Grenada,  the  frau- 
dulent exportation  of  the  gold  of  Choco,  has 
very  much  increased  since  the  navigation  of 
the  Rio  Atrato  was  declared  free.  Grold  dust, 
and  even  ingots,  in  place  of  being  conveyed 
by  Cali  or  Mompox,  to  the  mints  of  Popayan 
and  Santa  Fe,  take  the  direct  route  of  Car-^ 
thagena  and  Portobello,  from, whence  they  flow 
into  the  English  Colonies.  The  mouths  of 
the  Atrato  and  the  Rio  Sinu,  where  I  remained 
at  anchor  in  the  month  of  April,  1801,  serve 
as  stations  for  smugglers.  The  laws  which 
from  time  to  time  permit  the  '  impoHation  of 
negroes  from  Africa,  and  flour  from  Philadel- 

♦  Voyage  au  Japon^  de  Thunberg  (edit  de  Langlès)  T.  ii. 
p.  263. 
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phià  in  foreign  vessselfl,  are  favôuraUe  t#  tlm 
contraband  trade.  According  •  to  whitt  infer-* 
mation  I  could  obtain  ^m  those  who  deal 
in  gold  dust  (rescatadores)  at  Carthagena,  Mom* 
pox,  Buga^  and  Fopayan,  it  would  appear  that 
vre  may  estimate  the  quantity  of  gold  supplied 
by  Chocoi^arbacoas,  Antioquia,  and  PopayaUf 
on  which  the  fifth  has  not  been  paid^  at  2500 
marcs. 

In  Pern,  the  e:!i:p(Nrtation  of  silver  on  which 
the  fifth  has  not  been  paid,  is  not  so  much 
carried  on  by  the  South  Sea  coast,  which  is 
frequented  by  the  spennaceti  whala  fishers^, 
as  to  the  east  of  the  Andes,  by  the  river  Ama- 
2(Htô.  This  great  river  connects  two  coun- 
triei^,  wheirea  great  disproportion  prevails  be^ 
tween  the  relative  value  of  gold  and  silver. 
Brazil  is  almost  as  profitable  a  tnarket  for  tha 
silver  of  Peru,  as  China  for  the  silver  %i  Mezioo« 
A  fiftk^and  perhaps  even  a  fourth  of  all  the 
silver  extracted  frotn  the  mines  of  Pasco, 
(  YoMricocha)  atid  Chota  (  Grmalg^jfoe)^  is  exported 
in  coi^traband  by  I^mas  aad  Chadutpoyas,  in 
descending  the  river  Amazons.  There  are 
persons  at  LiInl^  who  believe  that  on  quick* 
ening  tbci  trade  on  that  river^  the  fraudulent 
exportiltiou  of  silvct  would  become  still  greater. 
This    prejudice  has  been  very  pernicious  fcf 

*  See  p.  87  of  this  Vol 


ciiA#,irC|         XINQiaoM  OF  NEW  SPAlKf*  .  W8 

the  fitie  provinces  which  e:^t«nd  along  the 
«Mtern  declivity  of  the  Cordilleras,  fer- 
tilized by  the  Guallaga,  the  Ucayale,  the 
Puruz^  and  the  Beni.  They  forget  that  the 
wildness  and  solitude  of  these  countries^  faci^ 
litate  very  much  the  operationis  of  the  smug*- 
glers.  We  shall  estimate  the  unregistered 
silver  of  Peru,  at   100,000  marcs. 

In  Chili  the  gold  which  ]f>ays  the  fifth  is 
to  that  which  does  not,  according  to  TJlloa,  m 
the  proportion  of  3  to  2.  We  «hall  tmly 
compute  it  at  a  fourth  of  the  total  pro^ 
duce.  Estimating  the  fraudulent  exportation 
if(  silver  in  the  kingdom  of  fiuenos  Aytès, 
Et  a  sixth,  or  67,000  marcs,  and  adding^,  with 
M«  Correa  de  Serra,  for  the  tbtal  produce 
of  Brazil,  tvhere  alluvions  mines  are  only 
yet  wrought,  nearly  30,000  marcs  of  gold,  we 
«hall  be  able  to  exhibit  in  the  following  table^ 
the  whole  produce  of  all  America  in  gold 
and  silver* 
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Annual    produce    of     the  mines  of  the  New 

Continent,  at    the    beginning   of  the    19th 
century. 


Names  of  Great. 
Political   Divi^ 
sions 


Viceroyaltjr  of 
New  Spain  - 

Viceroyalty  of 
Peru    -    - 

CapJtania  Ge- 
neral of  Chili 

Viceroyalty  of 
Buenos  Ay- 
re»    -    -    - 

Viceroyalty  of 
New  Grena- 
da   -    - 

Brasil 


Total 


Gold. 


Marcs 

of 
Casiillel 


Kilogr. 


7,000 
3,400 


Silver. 


Marcs  of 
Castille. 


1,609  2,338,220  537,512  23,000,000 


782 


12,212  2,807 


2,200 


506 


20,505  4.714 
gP-SOO".  6,873 


75,217j  17,291 


611,090 
29,700 


481,830 


Kilogr. 


140,478 
6,827 


110,764 


Value  of,  Sil 

er   in   Pias* 

très. 


6,240,000 
2,060,000 


4,850,000 


2,990*000 
4,360,000 


3,460,840795,581  43,500,000 


The  total  produce  of  the  mines  of  the  Ne\i^ 
World  consequently  amounts  at  this  day  to 
17,000  kilogrammes  of  gold,*  and  800,00b 
kilogrammes  of  silverf,  reckoning  the  mark 
of  Castille,  by  which  the  produce  of  the 
mines  in  the  Spanish  Colonies  is  estimated, 
to  the  marc  of  FranceJ  in  the  proportion  of 
641    to     576,     and     the     kilogramme    at    4 


♦  45,5801b.  troy.  Trans. 

t  2,145,003  lb,  troy.     Trans. 

X  BcmteuUe  Traité  des  Monnaies ,  1806.  p.  31 
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marcs f  ô  gross f  35.15  grains  old  French  weight. 
The  tin  furnished  by  all  Earope,  weighs  only 
three  times  as  much^  as  the  quantity  of  silver 
annually  extracted  from  the  mines  of  America. 
It  may  be  seen  also  from  the  preceding  table, 
that  it  is  erroneous  to  attribute  to  Brasil 
the  greatest  part  of  the  gold  with  which  the. 
Old  Continent  is  supplied  by  the  New.  The 
Spanish  Colonies  supply  nearly  45,000  marcs 
of  gold,  while  only  30,000  are  extracted  from 
the  alluvions  grounds  of  Brasil.  If  the  go- 
vernment of  Santa  Fe  de  Bogota  begin  seri- 
ously to  turn  their  attention  to  the  population 
and  agriculture  of  Choco,  the  extraction  of 
gold  in  New  Grenada,  will  in  a  very  few  years 
rival  that  of  Brasil.  The  author  of  the  im- 
mortal work  on  the  Wealth  of  Nations,*  values 
the  quantity  of  gold  and  silver  annually  im- 
ported into  Cadiz  and  Lisbon,  at  only  six 
millions  of  pounds  sterling,  including  not  only 
the  registered  gold,  but  also  what  may  be 
supposed  to  be  smuggled.  This  estimate  is 
too  small  by  two  fifths. 

Bringing  together  the  results  which  we 
have  just  obtained  for  the  New  World,  with 

*  According  to  Meggens  (Postscriptum  du  Négociant  Vni^ 
vertel^  1756,  p.  15)  the  importation  into  Spain  and  Por- 
tugal Kras  from  1T47  to  1753  at  an  average  5>746,000 
pounds  Sterling. 
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ft 
I 

those  which  are  the  fruit  of  the  laborious  re- 
searches of  M.  Herohrde  Yiltefosse  aiid  BL 
Georgia  we  find  the  following  data: 

• 

*  Geo.  pkyi.  Beschreibung  des  RussUchen  Reichs,  i7d7f 
111.  6.  p*  868.  M.  Georgi's  valuation  is  for  the  year 
1?96.  The  produce  of  the  mines  of  Koliwan  Has  doubled» 
and  that  of  the  mines  of  Nertschink  has  dimin»hed  more 
Aon  a  third  betireea  1784  and  1794* 
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In  this  table    the   gold    is  valued  at    3444 
francs    44    centimes,   and    the  silver   at    222 
francs  22    centimes  per  kilogramme.      It    in- 
dicates the  quantity  of  the  precious  metals  which 
annually  enters  into  circulation  among  the  ci- 
vilized nations  of  Europe.     It  is  impossiMe  to 
value  the  mass  of  gold  and  silver  at  present 
worked  on  the  whole  surface   of  the  globe; 
for    we    are    absolutely    ignorant  of   what  is 
produced  in  the  interior  of   Africa,    in   Cen- 
tral  Asia,  Tonquin,  China,  and  Japan.     The 
trade  in  gold  dust,    carried  on  on  the  eastern 
and  western  coasts  of   Africa,    and  the  infor- 
mation derived  by  us  from  the   antients  res- 
pecting the  countries  with  which  we  have  no 
longer  any   communication,   might  lead  us  to 
suppose  that  the  countries  to  the  south  of  the 
Niger  are  very  rich  in  precious  metals.  We 
may  make  the    same    supposition    respecting 
the  high   chain    of    mountains,    extending  to 
the  north-east  of    the    Paropamisus,    towards 
the  frontiers  of    China.     The  quantity  of  in- 
gots of  gold  and  silver  formerly  exported  by 
the    Dutch     from    Japan,    proves,    that    the- 
mines  of   Sado,  Sourouma,  Bingo,  and  Kinsi- 
ma,  are   equal    in   wealth,   to   several   of  the 
mines  of  America. 

Of  the  78,000  marcs  of  gold,  and  S^60fi0(f 
marcs  of  silver,  French  weight,  annually  ex^ 
tracted  since  the   end    of    the   18th  century, 
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from  all  the  mines  of  America,  Em*ope,  and 
Northern  Asia,  America  alone,  furnishes  70,000 
marcs  of  gold,  and  3,200,000  marcs  of  silver, 
and  consequently  izv  of  the  total  produce  of 
gold,  and  îit^  of  the  total  produce  of  silver. 
The  relative  abundance  of  the  two  metals, 
differ  therefore  very  little  in  the  two  conti- 
nents. The  quantity  of  gold  drawn  from  the 
mines  of  America,  is  to  that  of  silver,  as  1 
to  46;  and  in  Europe,  including  Asiatic  Rus'- 
sia,  the  proporticm  is  as  1  to  40. 

These  results  may  serve  to  throw  some 
light  on  the  great  problem  of  political  eco- 
nomy, examined  by  Mr.  Smith,  in  the  ele- 
venth chapter  of  the  first  book  of  his  work, 
where  he  treats  of  the  causes  of  the  fluc- 
tuation between  the  relative  value  of  the  pre- 
cious metals.  This  celebrated  author  supposes, 
that  for  every  ounce  of  gold,  there  are  more 
than  22  ounces  of  silver  imported  into  Europe  ; 
and  if  this  supposition  was  correct,  the  Old 
Continent  ought  to  receive  from  the  New,  only 
1,554,000  marcs  of  silver,  instead  of  3,250,000 
which  it  really  receives.  However,  the  greater 
the  abundance  of  gold  in  proportion  to  sil- 
ver, the  more  we  must  be  inclined  to  admit 
with  Mr.  Smith,  that  the  proportion  between 
the  respective  values  of  the  two  metals  does 
not  alone  depend  on  the  quantity  in  the  mar« 
ket.     Since  the  discovery  of  America,  to  the 
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prenent  day,  the  value  of  silver  has  fallen  so 
«mch  ia  the  western  pai4s   of   SiiFope,    that 
the  fMTc^rtioii^  bcytween  that  metal  and  goM, 
vhichy  at  the  end  of  the  16th  eentBfy,  was  as  1 
to  11  or  1  to  la,  is  naw>  as  1  to  14i  and  even  as 
1  to  l&f .     This   change  would  not  have  iakea 
place  if  the  increase  of  the  respective  iviasses  ef 
the  two  metals  had  been  at  all  times  as  unifermf 
as  at  present.    From  what  has  just  been  stated, 
it  is  net  accurate  to  advance,  as  has  frequently 
been  done,    that  the  fecundity  of    the   silver 
mines  of  America,  surpasses  that  of  the  mmes 
of  the    Old  Continent,  in  much  greater  pw- 
portion  than  the  gold  mines.     It  i»  true  that 
of  the  70,000  marcs  of  gold  annually  supplied 
by  America,  five  sixths  are  derived  from  wasli^ 
ing'  places,  established    in  aHuvieus-  groontb; 
but  these  washing  places  (lavaderos)  are  sur- 
j^nsingly  imiferm'  in  their  produce;    and  al! 
who  have  visited  the  Spanish  or  P(n*tugtiese 
Ccdonies^  know  that  the  eisportatioti   of  gold 
fitom  America,  must  considerably  increase  with 
1^  pitogpess  of  popuhrtion  and  agrictdture. 
Till  IÔ45,  when  Mie  Cerre  de  Fbtosi  began 

*  Updec  Philip-le-Bel  a  t$9ffi  o£  gpid  w^.  cmrent  li^r 
IQ  marcs  of  silver.  In  Ho}laQ4».  ihe  .propartÎQp»  m  IrS^ 
was  as  IPI  to  1.  In  France  it  was  in  1388  as  1()|^  to 
K  {Recherches  tur  le  Commerce^  Amsterdam.  1778,  UiL  p.  ii* 
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to*  be  worked,  Enrope    appears    to  bave   rer 
ceived  much  more  gold  tbau  silver,  from  tbe 
New  Continent.      Five    sixths    of   the    booty 
which  Cortez  acquiifed  at  Tenechtitlan,  and  the 
treasures  at  Caxamarca   and   Cu2co  consisted 
in  gold;    and    the    silver   mines  of    Porco  in 
Peru,  and  Tasco.  and  TU^ujsj^hua  in  Mexico, 
were   very    feebly    wrought    in  the  times  of 
Cortez  and  Pizatro.      It  is   only  since   1545 
that  Spain  has  been  inundated  with  the  silver 
of    Peru.      This    accumulation   produced  the' 
greater    effect,   as  the  civilization  of  Europe, 
was  then  more  concentrated  ;    as .  CommUmca-> 
tion  was  less  frequent;  and  as  4r;i^maller  por-^ 
tion  of  the  precious  metals  Mere  renexported 
for  Asia.     About  the  middle  of  th0  16th,  and 
the  beginning  of  the   17th  century,    the  pror 
portion  between  gold  and  silver  rapidly  changed, 
especially  in  thé  south   of  Europe.     In  Hol- 
land :.  it    was    still    in    1589     as     1 1 1  to    1; 
'butmiderthe  reign  of  Louis  XIII.  in  1641,  we 
find  it  already  in  Flanders,  as  12i   to  1  ;     in 
Stance,  as  13i  to  1;  and  in  Spain  as  14  to  1,  and 
even  beyond  that.     The  extraction  of  gold  has 
prodigiously    increased  in  America    since  the 
end  of  the   17th  century;    and   although  the 
amÂferous  grounds  of  Brazil  have  been  partly 
•knolrn  ever   since.  1577,   the  working  of  the 
Pluvious  mines  however^    only  commenced  in 
the  reign  of  Peter  II.  In  the  time  of  '  Charles  V. 

''  Tot.'  lit'  ■''-"''■'  k'D  ■  '■■■  '  :•        ■•  =  '    • 
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a  quantity  of  gold  of  forty  or  Sfty  thoofiand 
taBTCs  waâ  sufficient  t6  produce  a  sensible 
change  in  the  prc^rtion  between  gold  and  silver 
in  Europe.  Oh  tiie  other  hand,  this  influence 
was  hardly  felt  in  the  bëgittkling^  of  the  18th 
centuiy,  when  commercial  i^elations  were.yery 
much  multiplied.  The  gold  of  Brazil  divided 
over  a  ^ast  extent'  of  contitry,  could  not  pro- 
duce the  effect  which  it  woiild  have  produced 
by  a  rapid  afccumulation  on  a  single  point 
of  the  globe. 

^  We  shall  now  enter  upèn  a  vfery  important 
queSstion,  which  has  been  very  variously  treated 
in  works  of  pditical  econoiny  :  namely,  the  quan- 
tity of  gold  Mid  '  silver  which  has  fiowed  from 
the  New  Continent  into  the  Old,  since  1402  to 
this  day.    instead  of  éxamimng  the    progress 
of  mining  in   America,  ^  and    estimating    the 
produce  of  thymines  of  each  colony  at  dif- 
ferent periods,  they  have   laid    down     a   hy« 
pothesis  of  a  certain    number   of   millions  of 
piastres,  which  have   been    arbitrarily  enough 
supposed  ^to  have    been   introduced    annually 
into  Portugal    and  Spain,  during  three  cen- 
turies.   It  might    have    been    easily   foreseen 
^at    in    calculating   according  to    this  prin- 
ciple, they  would  obtain  results  differing  from 
one    another  in  several  thousands  of  millions 
of  livres  tournois,  according  as  the  annual  im** 
portation  was  taken  at  'ten  or  twelve  milUoui 
of  livres  only,  either  below  or  above  the  tradi 


CHAP,  xir]         KINGDOM  OF  NEW  SPAIN.       403 

Besides,  the  ^eatest  immber  of  the  most  cele- 
bridged  »  authars  ^  instead  of  itivéstigating*  for 
themseli^csi  leontented  theiiiselres  with  copying 
the  Taluations  <  of  Don  Gefonimo  de  Ustariz» 
as  if  merely(to<  quote  the  particular  opinion  of 
a  Spanish  >  author  was  suffiraient  to  inspire  con- 
fidence. Before  eèmmnnicatâng' my  own  results 
let; us  eKamine^ those  calculations  which  hftvè 
beéUi  hitherto  -  before  the  public^ 

Ustaariz  in  his  excellent  treatise  of  commerce 
mnd  navij^atiom'f  founds  liis  calculations  on 
tliose  ;  i  of  I  Don .  Sancho  de  Moncada  ^and  'Don 
Pedro.  Feroatldez  ide>'  Navarete.  The  formet 
who  was  professor  in  the  University  of  Alcala, 
aii&rms  iragùeLy, . . that  ^'according  to  a  repre- 
f^  sensation  made  to  the  king^  there  has  entered 
Y.intoi. Spain  between M492  and  lôOd^in  gold 
^V. and:  silver  ^  extracted  -  from^  the  mines  of 
^  America^  t'wo  thousand. millions  of  piaâstres) 
i*  that  at.  least  .ths<  same,  qui^ntity  had  etitered 
^r without  being  registered;  and  that  of  all  * 
^  the  gold  and  silver  it  would  be  diffi<^t*  to 
^*  find  in  Spain^  Iwo  hundred  millions»  one 
^'  hundred  in  coin,  and  another  hundred  in 
'^  household  fiurniture/'  Ustariz  adds  to  these 
two  thousand  millions^  the  quantity    iuqported 

*  Forboimaiiy  Rajmal»  Gerboux*  and  the  ji^ious  author 
tip  die  Recherches  sur  le  Commerce  (Ainst.  1778.)    ,     ' 
t  Edition  bi  P^irf  1755,'  p!  tt.;;ro«f,  kkiné'àSfirifttf^ 

2l>* 
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into  Spain»  brtween  ld05  and  1724  wlndi  Ik 
ertimates  at  1536  miUjoiiSy  80  that  die  total 
produce  of  Spanish  America  in  giM  and  slvcr, 
/rom  1492  to  1724  amounted,  accordfaiç  to 
this  anthor,  to  5536  millions   of  piastres. 

It  is  easy  to  prove  that  this  ralnihtimi 
does  not  rest  on  very  solid  foondatioiis.  Four 
thousand  millions  divided  among  one  hun- 
dred and  three  years  from  1492  f»  IdSS, 
suppose  an  average  annual  prodooe  of  more 
than  38  millions.  Now  we  learn  finom  the 
history  of  the  mines  of  Americsi,'  that  the 
quantity  of  gold  and  silver  introdnced  into 
Spain  between  1492  and  1535  was  rety  smalli 
and  at  most  cannot  be  estimated  at  more 
than  130  or  140  millions.  If  howevor  we 
admit  12  millions  of  piastres  per  annum,  for 
this  period  the  sum  which  Ustariz  fixes  for  the 
period  between  1505  and  1724,  we  shall  find 
that  the  annual  produce  between  '  1535  and 
'  1595  ought  at  least  to  be  58  millions* 
AH  the  estimates  are  four  or  five  times  too 
high,  as  we  may  be  convinced  of  by  cas^g 
our  eyes  over  the  reg^isters  of  Fotosi  and  re- 
collecting that  the  mines  of  New  Spain  till 
the  beginning  of  the  eighteenth  century,  never 
yielded  above  three  millions  of  piastres  per 
annum.  Moreover  Garcilasso  and  \Herera,  in 
speal^ng  of  the  great  wealth  of^  die  nmi^of 
the  New  Continent,  expressly  say  that  towafds 


*  m,' 


CHAP.  XI.]         KINGDOM  OF  NEW  SPAIN.       405 

the  end  of  the  sixteenth  century  from  ten  tù 
twelve  millions  of  piastres    annually    entered 
Bpain  by  the  mouth  of  the  Guadalquivir.     The^ 
estimates  in    round    numbers    of  thousands  of 
millions»    far  from  being    entitled  to  be  con- 
sidered as  the  fruits  of  accurate  research^  are 
merely  the  result  of  an  approximate   calcula- 
latlon.     Hence  every  author  has  thought  him- 
entitled  to  fix  on  different  quantities. 
■' .  ^lorzano   affirms  *  on  the  authority  of  I)a- 
Vila*  that  Spain  received  from  America,   from 
its  discovery  in   1402  to  1628,  fifteen  hundred 
imllions  of  registered  -  piastres,    a  sum  which 
differs  nearly  by  one  half  from  that    adopted 
by.  Ustariz.    *  On  the  other  hand  we  ♦  find    in 
the  political  treatise  of  Navarete  f»  that  between 
1519  and  1617    according   to    registers  there 
w^    imported    1536   millions.     According  to 
this   valuaticm   we  attribute    to  the  period  of 
98  years,     a.   smaller    sum    of   piastres    than  - 
what  Solorsano  and  Dayila,  admit  for  the  period 
of  136  years,    which    is    a   contradiction    so 
much  the  greater  as  the  one    of  these  periods 
composes  a  part  of  the  other. 

Raynal  in  the  first  editions  of  his  celebrated 
work  on  the  settlements,  in   the    Indies  |   es-* 

*  De  Indianm  Jure,  T.  XL  p.  846.  Hist,  magna  Ma* 

trUcMtief  p.  47^* 
ir  De  la  eonservacion  de  las  Monarquiast  Disc.  XXL 
t  Ccmpare  the  changes  made  in  Liv.  viii.  §  xlii.  ;  Liv. 

X.  j  Ht. 
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timated  the  gold  and  silver  ^  imported  from 
America  into  Europe,  since  the  discovery  of 
the  New  World  at  nine  thousand  millions  •  of 
piastres;  but  in  1780  he  reduced  this  sum  to 
five  thousand  millions.  He  supposes  that  the 
annual  importation  of  registered  gold  and  silvitr 
into  Spain  on  an  average  of  eleven  years  frwt 
17Ô4  U>  1764  only  amounted  to  ïd,984,18ô 
piastres,  while  we  know  from  Ihe  :r^;isten 
preserved  in  the  mint  0B  Mexid^^  that  at  âiat 
very  period  New  Spain  r  alone  u  produced  Ian-» 
nually  nearly  twelve  millions  of  piastres*  I 
cannot  conceive  haw  an  author  £aU  of*  sagacity 
and  goiier ally  well  informed^  can  harue  allowed 
himself  to  form  such  erroneous  notions  i^ 
specting  the  commerce  in  the  ptecioiks  «me^ 
tals.  Raynal  gives  tables  apparently  'the  result 
of  very  extensive,  labour  j  he  ésti]:nates  separate* 
ly  the  quantities ,  of  gold  and -silver  £rotn'  each 
part  of  the  colcmies;  and  notwithstanding; tins 
apparent  accuracy^  a:great>  number  of  these 
calculations  rest  on.  very  far  from^sojiid  foun- 
dations. He  affirms^  that  Spasm  li^ew  from 
1780,  every  year  f r<un /the  continei^  of  Aduerica^ 
89,095,052  livres  in  -  gold  and  silver,^  ^  ^  or 
16,970,484  piastres;  becauseclrom>«n 'average 
year  taken  during  the  pçriad  from  1748,to.|7^ 
there  was  imported:"  ..^.  - 
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From'  N  e w  Spain    '^ 
From .  Oerthaçena    or 

New  ;Grenada     - 
Fi:om  Lima  or  Peru  - 
From  Buenos  Âyres  or 
'   the  kingdom  of   La 

Plata        ^■•• 
From  Caracas  ; 


4*,1W,047 

• .  ** 

'  ••  •  '. 

14,087^4 
25,267,84^ 


I  r       .  .    . .  •    Î .   : 


8,418,è94 


■  t 


^683,^8g: 
,4,812.924 


^'■'l      111    ■  1 


;ii 


,    Total  of  aa  avgraga  year.' i 


5,304,705 
230,144 

8d,O95,0i49 116,970,435 


Ii010v4«0 
<.  45,551 


■\     '^ 


It  is  surprisiong   to  .  se^   Ra^ynal    confound 
the  produce  of  1750, with  that  of  1780 ^    for 
during  that  spfice  of  thirty,  y  ears,  the  expor- 
tation of  silver  from,;. Mexico    had:  increased 
more  than  a  ifourth,  and.  the  .xnifxes  of  Soutfi 
America  fax  from  bei^g  exhausted  w^re  become 
more  abundant.    In  .178iD  ther^.was  èoined.^t 
the  mint  of  Mexico,  aloiie,  the 'Sum.  of  17,514^263 
piastres;  while  the    Abjbe  ^Rayn^   estimât^ 
.the  total  jproduce    of  the    mines    of,  .^panish 
America,  at  only,  eighteen  millions^    H^  ^ught 
to  have  J«:nown  from  the  testimony  of  a  .i^tat^ 
man,  thoroughly ,  informed  if ei^ecting  the  com- 
merce of  Spain  *„    that    in    1776;  the    total 
produce  had  already    ri^n^.to  30  millions   of 
piastres,  or  to  157,500,000  livres  tournois  per 


annum. 


*Campomcmet9  Discurso  vArt  la  Educacion  popular  de 
hi  artizanott  Vol.  H.  p.  d3i«       ^  - 
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With  respect  to  the  quantity  of  precious 
metab  received  by  Spain  from  her  colonies, 
since  the  discovery  of  America,  •  Raynal  fixes 
it  at  25^570,279^  liv.,  or  4,870,529,509  pi^ 
astres.  This  calcolation,  which  would  inspire 
more  confidence  if  the  sums  were  expressed  in 
round  numbers,  is  sufficiently  accurate  ;  and  it 
proves  that  even  in  setting  out  from  the  falsest 
data,  we  may  sometimes  by  fortunate  compu- 
tations,   arrive  at  results  very  near  the  truth. 

Adam  Smith,  in  his  classical  work  on  the 
causes  of  the  wealth  of  nations  '^  estimates  the 
silver  exported  from  the  New  Continent  into 
Cadiz  and  Lisbon,  at  six  millions  sterling, 
or  26i  millions  of  piastl^es  per  annum;  but 
this  estimate  was  too  small  by  two  fifths 
even  in  his  time,  in  1775.  The  English 
author  followed  the  calculations  of  Meggens, 
according  to  whom  during  1748  and  1753, 
Spain  and  Portugal  received  annually,  at 
an  average,  in  registered  precious  metals 
jf5,74d,000  sterling,  or  2ô,387,{)00  piastres. 
Reckoning  four  millions  for  the  importation 
of  gold  from  Brazil,  we  find  according  to 
Meggins,  21  millions  of  piastres  for  the  Spanish 
Colonies  alone,  and  consequently  three  millions 
more  than  Raynal  allows  for  the  year  1780. 
Mr.  Gamier,    the   learned    commentator    on 

*  Book  I.  Chap.  I. 
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Smith  ^1  who  has  displayed  the  greatest  a<S 
curacy  in  his  researches^  estimates  the  produce 
of  the  gold,  and  silver  mines  of  Spanish  America, 
in  1802*  at  159  millions:  of  livres  tournois,  or 
30,285^000  piastres;  a  sum  which  approaches 
nearer  to  .the.  truth  than  all  the  calculaticms 
to  be  found  iqi  other.. woi&s  of  Politioal  Eco- 
nomy*  .\'.  ';.;  ■  ::^  .'.'i  «'^^  ■■.■,-.  \.  .^  A\  . 
.  i  Robertsop.  in  thè;Histery>  of  Americtf^  valiMi 
the  .nimoiuat^ipfuthë  preciousrtmetals  hnpôrtéd 
into  Spain,  between. :1492  and  177a  at  the 
enormousi  sum  of  two  thousand  millions  steding, 
ot  8800  millions  of  piastres;  andt^rlmt  i^  mdtë 
s^a^àr,^ia:  Justly  celebrated  auihor  ûo^sftders 
Jbis  calculation  as  founded  on  very  '  liobderatb 
^suppositions,,  though  he  estimates  the'*  aniHïàl 
produce  of  the.  mmes  during  283  éjon^cutive 
years,  at  four  liiillions  sterling,  and  the  iamoinit 
of  the  .contraband  during  that  period  at 
968  millions  f.  When  we  compare  these 
data  with  those  of  the  work  of  Ustariis,  we  ob- 
j«erve  thiEtt  the  sums  of  the  SjHanish  author 
arelowei^by   one  half. 

In  the  jRecAercAes  snr  le  Commerce^  pub- 
lished at  Amsterdam  in  1778 1  the  amount 
of  gold  and   silver    exported     from    Spanish 

^T.V.  p.  1S7. 

f  HiitQiry  of  America,  Vol.  hr.  p.  62, 

t  Liv.  i  chap,  x.  (T.  i.  P.  ii.  p.  124.) 
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America  between  1674  and  17123,  ur  estmatc^ 
at  678  millioDB  of  piastres;  Reckoning  at  the 
imme  rate  the  283  years  between  1492 
and  1776»  and  adding  a  third '-for  die  con- 
t^raband^  we  find  the.  total  of  ali  the  metals 
imported  into  Spain  5092  millions  of  piastres. 
Thé  same  author  estimates  the  gold  imported 
from  Brazil  since  the  discovery  of  tbat  country 
ait  13^0  milliôns^ja*  isani  wUeh: appears  nearly 
douM^ei  too  :mnchy  as.  we;  shall  -•  pi^e^-  ^in  the 
aequel  of  the  discussion. i  .  .i.; 

.    Jttr.  Necker  "^    in  hisi  <reseaiicher.  Nspeoting 
J;h0  i^^istipg  specie  in  IVance,    estimate    the 
l^oid  andisilverireceived  at  Cadiz  tmdL^^ 
from  .176a  to  1777  at  16Û0  millioM   of  Kvres 
t^ornoisy  or  304)800,000    ^asti^.    According 
to  thia .  hypothesis^    the    total   exportation    of 
precious  pietals  from  the  two  Ameritcas    would 
have  amounted  to  211  millions  of  piastres  per 
annum,  while,  that  of  Spain   alone  ^  accordmg 
to    certain    information    was    more   than   30 
millions  t/    On    the     other    hand,  M.    Ger- 
boux    in    his   discussions    on    the    effects  of 
melting  down  the  gold  coim/ge  (demùHétizsaUm 
de  Vor)X  values  the  importation  of  gold  and 

^  Sur  le  commerce   da  grains,  Liv.    ii.  chi^.  t.     De 
Vadmimshration  des  ^nances.  T.  iii.  ^lap.  vilL  p.  71.  ' 
iEncj^  method.  Economie  polity  T.  il»  ^  SMw 
t  Gerbouxy  p.  20^  66,  6S^  70.     . 


I  .      V 
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fàlyçr  inioJSai'o^  in  Uyi'e9-t(mrnmswfollci^ 

From  1724  to  1766—4000  juillion».  ,  : .  .,,:t 
1766  _  ;iSOO— 4000 -;  *  .,  -at.. 
17^'^J803— 1Ô00     ,      ,    v..  .;       ./ 

from  whence  it  would  lollbw  thatllie  .anhupi 
importaitioii  from  1724  to  1803  aniounted  to 
SI  millions' of  piastres.  '       \'  » ,   '^ 

*  tJnîtîrig  in  dhe  point  oi  'view  thé  rçsùlts 
bf  all  thèse  càlènlatiôns,  wKiclr  aré'fomide(d 
on  nothhi^  more  than  inétè  conjectures^  we 
find  that  the  •  mààs*  of  régistered  precious 
metals  iniported' into  Europe/ is  kccordinW  to: 


,      mf 


>^U        .■       '     ^  '" 


Names  of  Authors. 


Periods. 


iàstres. '•  ' 


Ustariz     -    -     - 
Sblorzano    -    - 
Moncada    - 
Navarete    -   -    - 
R^ynal    -    -    - 
Robertson    -    - 
Necker    -    -    - 
Gterboux      -    - 
The  author  of  jRtf- 

cherches    sur    le 

Commerce 


1492^1724|aô36  raiUioos. 

1492-^10281500 

1492—15952066 

1519—16171536        ^^ 

1492r-17805154 

1492—17768800 

1763—1777   304  :  ' 

1724—1^  iqoio 


1492—17755072 


To  avoid  as  much  as  possible  in  these  re- 
searches  the  causes  of  eiror  which  are  but  too 
numerous,    I  shall    follow  a  different    coarse 
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from  what  has  been  followed  hj  the   writers 
above-mentioned.     I  shall  first  state  the  quan- 
tity of  gold  and  silver,  which  according  to  the 
records  of  the    mints  and  the    royal  treasury 
we  know  to  have    been    extracted    from   the 
^ines  of  Mexico  and  Potosi  ;  I  shall  add  from 
the  historical    knowledge    which    I     acquired 
respecting  the  state  of  the    Mexican    mining 
operations,  the  amount  furnished  by  each  me* 
talliferous  region  of  Fern,  Buenos  Ayresi,  and 
New  Grenada;  and  I  shall    distinguish  what 
has  been    registered    from    what     has    been 
smuggled.     Instead  of    estimating,  as  has  hi* 
therto  been  done,    the  total    produce    of    this 
contraband  trade,  at  a  third  or  a  fourth  of  the 
whole  of  the  registered  metals,  I  shall  make 
partial  estimates  according  to  the  position  of 
each  colony,  and  its  relations  with  the  neigh- 
bouring countries.  When  we   wish  to  judge  of 
the  greatness  of   a  distance  which  we   caimot 
measure  with  precision,   we  are    sure   of  com- 
mitting errors  of  less  consequence,  if  we  divide 
the  whole  extent  into  several  parts,  and  if  we 
compare  each  of  these  vrith  objects  of  ^  known 
greatness* 
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t  » 

Î.  Quantity  of  Registered  Gold  and  Silver 
extracted  from  the  mines  of  America;  from  the 
year  1492  to  1803. 

A.    SPANISH  COLONIjES. 


Piastret. 
The  kingdom  of  New  Spain  has    -^ 

furnished  th^  mint  of  Mexico, 
between  1690   and  1803,    ac- 
cording to  .  the     register    al- 
ready given,  with    -    .     -     -  1,853,402,000 
The  mines  of  Tascc^  Zultepec,  :  f  ; 

Pachuca,  and  Tlapujahua, 
were  almost  the  only  ones 
which  were  worked  immedi- 
ately  after  the  destixiction  of  the 
-city  of  Tenochtitlan  in  1521, 
and  from  that  memorable  period  ; 

till  1548.  As  the  quantity  of 
.gold  and  silver,  coined  in  the 
beginning  of  the  18th  century, 
did  not  exceed  five  millions  of 
.  piastres  per  annum,  I  reckon 
from  the  conquest  by  Herman 
Cortez,    till     1648,     for     the  ^ 

total  produce  of  Mexico    -    -     40,500,000 

Carried  over    1,393,952,000 
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Pnstref/ 

Brought  QFf^  n-  t  -^  -  -  -  1,393,052,000 
In   148   the  mines  of  Zacatecas 

began  to  be  worked,  and    the 

mines  of-  Giianaxvato  in  X6ê9; 

and  nearly  at  the  same  period 

amftlgtimation  was  invented  by 

Medina.  We  inay  reckon  from 

1548  till  160&,  '  at  least    two 

millions,  and   frotn   1600    till 

1600,  three  'millions  per  an- 
num •  .  i  -  .  .  .  .  874,000,000 
The  mines  of  PMosf,  supplied  from 

their    discovery    in  1545,  till 

the  year  1808,  1005)  millions 

of    piastres,    or     128,882,000 

marcs;    namely  from  1545^  to 

1556,  nearly  -  ^  .  .  ^  127,500,000 
From  1559  to   1780,    accorditog 

to  the  registers  of  the  treasury 

already  given  '  -  y  ^  -  -  788,258,50» 
Add  on  accouitt  of  thé  value  of 

the  peso  de^mtiMSj  froni  1556 

to  1600    - 134,000,000 

Produce  of  Potosi,  from  1789  to 

1803 46,000,000 


(.'III  1"  ! 


Carried  over  2,863,710,000 


/ 
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Piastres. 

Broiighl  aver    -    -    -    .  •*     '2,863,710,600 
The  mines   of  Fasca  or  Yauri^^ 

cocha,    discovered    in  ^  *  1630, 

yielded    up   té    1 803,'  '  nearly 

300    millions   of  'piastres,    M* 

35,300,000  marcs,  namely  Irofti 

1630  to  1792,  at  200,000!nlàrci 

per  annum    ^^    -'  ^    -    .  ^  j    274,400,000 
From  1792  to  1801,  i^ccordirf^ 

to  the  regisAew    -    -  -  -   -    ^      21^601,600 
Produce  of  the  CelTO  de  Yatl*- 

ricocha,  from  1801  tffl   1803  ^        8,400,000 
The  mines    of  Oualgayoc,  dis^ 

covered'  in- 1771,  yielded  from 

1773,  nearly  170,000  mkrcs  of 

of  sihrer/  per*  aniiuib    -    -  '  ^        4,300,000 
Prom    1774   till   1802,    for  the 

mines  of  Gualgayoc,  Guama- 

chuco  de  Couchucos     -    -    .    185,339,900 

Add  for   1803 504,000 

I   estimate   the  produce  of   the 

mines   of  Huantajaya,   Porco, 

and    other    less     considerable 

Peruvian  mines,  from  the  16th 

century  till  1803,    at   160,000 

or  200,000  marcs  of  silver  per 

annum -       360,000,000 


Carried  over    3,703,166,000 


/<< . 
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Piastres. 

Brought  over 3,7Oâ»lô6,000 

Choco  was  peopled  in  1530;  the 
province  of  Antioquia,  then 
inhabited  by  cannibals,  was 
conquered  in  1541.  The  al- 
luvious  mines  of  Sonora  and 
Chili  began  only  very  late 
to  be  worked.  If  we  reckon 
12,000  marcs  of  gold  for  the 
total  produce  of  the  Spanish  ' 
Colonies,  not  including  the 
kingdom  of  New  Spain,  we 
may  add 332,000,000 


Registered  Gold  and  Silver  of '^ 

the  Spanish  Colonies,    from  \  4,030^06,006 
1492  to  1803  '  -      ...  3 


B.    PORTUGUESE   COLONIES. 

Raynal  supposes  for  the  first  sixty 
years,  a  produce  the  double  of 
the  present.  He  admits,  that 
according  to  the  registers  of 
the  fleets,  since  the  discovery 
of  the  mines  of  Brazil,  till 
y^  1655,  there  has  come  into 
^^'Gurope,   in    gold,    the    value 

«f •--     480,000,000 


\  A'  Cwrried  over      480,000,000 
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Piastres. 

Brought  over 480,000,000 

ï'rom  1756  to  1808,  reckoning 
only  an  annual  produce  of 
82,000  marcs    -^    -    -    -      -    204,544,000 

Hegistered  gold  o^  the  Portu-\^ 

guege  Colonies,  from  the  dis-  >     684,544,000 
CO  very  of  Brazil,  till  180S      ) 

ll.  Gold  and  Silver  not  régîstered>  extracted 
from  the  mines  of  the  New  Continent,  from 
1492  to  1803. 

A.     SPANISia  COLONIES. 

Ï  reckon  for  New  Spain,   where 

the  furtive  extraction  was  vei*y 

considerable    till   the     middle 

<xf    the  eighteenth  century,    a 

seventh  ..•.-•.  m  260,000,000 
F^r    Potosi,    the    fourth    of    Ûie 

total  produce,    on  account  of 

the    enormous    contraband    at 

the  beginning  of  working  the 

mines  --.^.-.-  274,000,000 
Pasco,  Gualgayoc,    and  the  rest 

of  Peru,  where  the  silver  flows 

by  the  river  Amazons,  towardisj 

Brazil     - 200,000,000 


Carried    over  734,000,300 

*  I    I      11     ■!     ■  ^  I     II» 

ypjL.  m.  2  b 
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Piastres. 

Brought  over 734,000,000 

For  the  gold  of  Chili,  New  Gre- 
nada, and  the  kingdom  of 
Buenos  Ayres 82,000,000 

IB.    PORTUGUESE   COLONIES. 

For  the  gold  of  Brazil    -    -    -     171,000,000 


Unregistered    Gold   and    Silver,  i 

^  J  987,000,000 


from  1492  to  1803 


RECAPITULATION. 

Value  of  Gold  and  Silver  extracted  from  the 
mines  of  America,  from  1499  to  1803. 

r  From    the,    Spanish 
Registered!      Colonies    -     -     -  4,035,156,000 
No.  I.    y  From  the  Portuguese 

V.     Colonies     -     -     -     684,544,000 
From  the  Spa- 

^,      „     .  ,    ,    nish  Colonies     816,000,000 

Not  Registered  ./  t.        ^,     t. 
n.r     TT  i  From  the  Por- 

No.  II.         i   ^  ^  , 

tuguese  Colo- 
nies    -    -    -     171,000,000 


Total  5,706,700,000 
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This  sum,  which  I  believe  myself  warranted 
in  fixing  on,  differs  more  than  sixteen 
thousand  Inillions  of  francs  from  the  sum  stated 
by  ïlobertson.  It  is  not  surprising  that 
it  approximates  the  estimates  of  several  other 
writers;  for  it  is  with  numbers  in  political 
economy,  as  with  the  positions  fixed  by  as- 
tronomers ;  when  We  first  observe  the  longitude 
of  a  place  amid  the  great  number  of  maps  in 
which  all  the  points  are  placed  at  random, 
we  are  sure  to  find  t)ne  which  indicates  the 
true  position. 

It  appears  then  that,  of  the  5,706,700,000 
|>iastres,  or  29,960,175,000  livres  tournois 
furnished  in  gold  and  silver  from  1492  till 
1803>  or  in  the  space  of  311  years,  we  owe: 
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As  the  Cejrro  del  Potosi  belongs  from  iU 
posiitioB  to  the  Cordilleras  of  Peru,  I  have 
brought  together  in  this  table,  the  mines  situur 
ted  on  the  ridge  of  the  chain  qf  the  Andes, 
from  the  6**  to  the  21"*  of  south  latitude,  for 
f^  length  of  500  leagues.  The  metaUiferous 
part  of  Mexico,  comprehended  between  th^ 
16**  and  81°  of  north  latitude,  at  present  sup- 
plies twice  as  much  sijver,  as  the  two  vice- 
royalties  of  Peru  and  Buenos  Ayres;  and  this 
part  is  pnly  450  leagues  in  length.  The  fol- 
lowing table  specifies  thp  proportion  between 
the  gold  aixd  silver  drawn  from  the  mines  of 
the  New  Coutinent  from  their  discovery,  till 
;^803. 


Political  Divisions. 


Marc3  CastîUe 
weight. 


Gold  -    -    -    - 

prom    the    Portuguese 

Colonies    -      - 
From  the  Spapisb  Colo 

nies      -      -      -      - 

Silver       -     -     - 


Total. 


9,915,000 

6,290,000 

3,625,000 
512,700,000 


Piastres. 


1,348,500,000 

855,500,000 

493,000,000 
4,358,200,000 


5,706,700,000 


According  to  this  estimate  which  is  merely  an 
lipproximate,  the  mass  of  silver  furnished  by 
the  Cordilleras  of  Anaerica  for  three  centuries, 
amounts  to  117,864,210  kilogi'ammes*  in  weight. 


*  dl6,  023,883  lb.  troy. 


422       POLITICAL  ESSAY  ON  THE        [book  it. 

It  would  form  a  solid  sphere  of  a  diameter  of  27.8 
metres*,  or  S5io  Paris  feet.  When  we  re- 
collect  that  the  iron  extracted  from,  the 
mines  of  France  alone,  amounts  to  225  mil- 
lions of  kilo^ammes  per  annum,  we  see  that 
with  respect  to  the  relative  abundance,  or  dis- 
tribution of  the  substances  in  the  exterior  crust 
of  the  globe,  silver  is  to  iron  merely  in  the 
relation  of  magnesia  to  silice,  or  baryte  ta 
alumine. 

We  must  not  however  confound  the  quan- 
tity of  precious  metals  extracted  from  the  mines 
of  the  New  Continent,  with  what  has  really  flow- 
ed into  Europe  since  the  year  1492.  To  judge  of 
this  last  sum,  it  is  indispensable  to  estimate,  1st. 
The  gold  and  silver  found  at  the  period  of 
the  conquest  among  the  natives  of  America, 
and  which  became  the  spoil  of  the  conque- 
rors; 2dly.  WTiat  has  remained  in  circulation 
in  the  New  Continent;  and  3dly.  What  has 
passed  directly  to  the  coasts  of  Africa  an4 
Asia,  without  touching  Europe. 

The  conquerors  found  gold  not  only  in  the 
regions  where  it  is  still  produced,  as  in  Mexi-» 
CO,  Peru,  and  New  Grenada,  but  also  in  coun- 
tries of  which  the  rivers  actually  appear  to  us 
very  poor  in  auriferous  sands.  The  natives  of 
Florida,    Saint  Domingo,  and  the    Island  of 

•  91.206  fççt  English.    Trans^. 
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Cuba,  of  Darien,  and  the  coast  of  Paria,  had 
bracelets, rings,   and  necklaces  of  gold;   butyif 
is  probable  that  the  greatest  part  of  that   metal 
was  not  derived   from   the  countries  in   which 
these    tribes   were    found,  at  the  end    of   the. 
fifteenth   century.     In  South  America  as   well 
as  in  Africa,,  commercial   communications  ex- 
isted, even   among  the  hordes  the  most  remote 
from    civilization.     Coral  and  sea  shells  were  ' 
frequently  found  in   the  possession  of  men  who 
lived  at  a  oni-eat  distance  from  the  coast.     We 
ascertained  during  our  journey  on  the  Orinoco, 
that  the    famous    Mahagua  stone,  the  jade  of 
the  Amazons,  comes  by  means  of  an  exchange 
established  among   different  tribes  of  savagj^s, 
from  Jlrazil  to  the  banks  of  the  Carony,  inha- 
bited bythe  Caraib   Indians.     Besides,  it  is  to 
be  remarked,  that    the   people   found    by  the 
Spai^iards  in  Darien,   or  the  Island  of   Cuba, 
had  not  always  inhabited  the  same  countries. 
In  America,  the  great  migrations  have    taken 
place  from   the  north  west,  to  the  south  east  : 
and  frequently  whole  tribes  have  been  forced 
by  wars  to  quit  the  mountains,  and  settle    in 
the  plains.    We  can  conceive  therefore  in  what , 
manner  the  gold    of  Sonora,  or  the  valley  of 
the  Rio  C^uca,  might  have  been  found  among 
the  savages  of  the    Darien,  or  the  mouths  oi 
the  river  Madalena.     Besides,  the  smaller  the 
population,   the  more    deceitful     the    appear- 
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ance  of  wealth.  The  accumulation  of  gold  if( 
particularly  striking,  in  countries  where  all  the 
metal  possessed  by  the  people,  is  converted 
into  objects  of  ornament.  We  must  not  then 
judge  of  this  pretended  wealth  of  the  mine& 
of  Cibao,  of  the  coast  of  Cumana,  and  the 
isthmus  of  Panama,  from  the  recital  of  the  first 
travellers.  We  must  recollect  that  rivers  be- 
come less  auriferous,  in  proportion  as  during 
the  course  of  ages,  their  course  becomes  ^esa 
rapid.  A  horde  of  savages  who  settle  in  a 
valley,  where  man  had  never  before  penetra- 
ted, find  grains  of  gold  accumulated  there  for 
thousands  of  years  ;  while  in  our  days,  the  most 
careful  washing  hardly  produces  a  few  scattered 
particles.  These  considerations,  to  which  I  wish 
to  limit  myself  in  this  place,  may  serve  to 
clear  up  the  problem,  so  frequently  agitated, 
why  those  regions  which  immediately  after 
the  discovery  of  America,  and  especially  between 
1492  and  1515,  were  considered  as  eminently 
rich  in  precious  metals,  furnish  no  longer  any 
in  our  days,  although  very  laborious  and  well 
directed  trials  have  been  made  in  several  of 
them. 

To  form  some  idea  of  the  spoil  in  gold  and 
silver,  transmitted  by  the  first  conquerors  to 
Europe,  before  the  Spaniards  began  to  work 
the  mines  of  Tasco  in  Mexico,  or  Porco  in 
Peru,  let  us    cast   our  eyes  over  the  facts  re^ 
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Jated  by  the  historians  ot  the  conquest.     I  have  ^ 
carefully  ex^amined  these  facts,  and  endeavoured 
to  collect  all  the  passages   where  the  wealth 
which  fell  into   the   hands   of  the    Europeans, 
is  estimated  in  pesos  ensayados,  or  in  cdstellanas 
de    oro;  for   it  is  from    these     data,   and  not 
from  the   vague,   and  frequently  repeated  ex- 
pressions of  "  enormous  quantity  of  gold  or  im- 
mense    treasuresy^   that     we    shall  be  able   to 
pbtain  satisfactory  results. 
.  In  1502,  Ovando  sent   to   Spain  a  fleet  of 
eighteen  vessels,  commanded  by  Boyadilla  and 
Roldan,  and    laden    with  a   great   quantity  of 
gold.    The  greater  part  of  these  vessels  perished 
in  the  tempesjt,  in  which  Christopher  Columbus 
nearly  lost  his  life,  in  his  first  voyage  on  the 
shores  of  St.  Domingo.     The  historians  of  the 
time  consider  this  fleet  as  one  of  the  richest; 
and   yet  they    all  agree    that  the    freight    in 
gold    did  not    exceed   200,000  pesos*,  which 
reckoning  them  as  pesos  de  minas  at  14  reals, 
make  the    naoderate     sum  of  1,750,000  livre» 
toumois|,   or  2560  marcs  of  gold.     The  pre- 
sents  which   Cortez   received   on  his    passage 
through  Chalco,  only  amounted  to  3000  pesos 
de  oro  J,  or  to  38   marcs  of  weight   in  gold, 

♦  Herrera^  Decada  i.  Lib.  i.  Cap.  i.  (T.  i.  p,  126)» 

f  £  71,427  Sterling.  -  Trans. 

X  Cartas  de  Hernan  Corttz,  Carta  i.  §  xj'm. 
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When  Montezuma  assembled  his  vassals  to 
take  the  oath  of  fidelity  to  the  Emperor  Charles 
the  Fifth,  who  as  they  were  made  to  believe 
descended  in  a  straight  line  from  Quetzalcoatl*, 
the  Bouddha  of  the  Aztecs,  Cortez  demanded 
a  tribute  in  gold:  "I  feigned,"  he  writes  to 
the  Emperor,  "  that  your  highness  was  in  great 
**  want  of  this  metal,  for  certain  work»  which 
*^  you  wished  to  execute.'*  The  fifth  of  the 
tribute,  paid  into  the  chest  of  the  army,  amounted 
te  32,400  pesosf  j  -  from  which  we  are  to  con-* 
elude  that  the  quantity  of  gold  collected  by 
the  stratagem  of  the  General,  amounted  to  2080 
marcs*  At  the  taking  of  Tenochtitlan, 
the  spoil  which  fell  into  the  hands  of  the 
Spaniards,  did  not  exceed  in  weight  accord- 
ing  to  the  assertion  of  Cortez,  130,000  castel- 
lanos,  or  2600  marcs  of  goldj  ;    and  accord- 

♦  See  my  Vues  deg  Cordillères^  and  Monumens  de  PAme» 
riquey  PI.  vii. 

f  Cartas  de  Heman  Cortez^  Carta  i.  §  xxix.  p,  98, 
J  Carta  iii.  §  li.  p.  301.  The  expression  se  Jundio  mas 
de  138,000  casteUanos  is  doubtful.  We  are  ignorant  whe- 
ther Cortez  speaks  of  castellanos  as  a  weight,  or  as  an 
imaginary  coin.  I  follow  with  the  Abbe  Clavigeiro  the 
former  hypothesis,  {Storia  de Messico^  T.  iii.  p.  232}.  In  the 
second  case  the  spoil  would  only  have  been  J  660  marcs 
of  gold;  for  Herrera  expressly  says,  that  "  CasteUano  y  j>e»o 
**  es  unOf^*  and  according  to  him  a  peso  de  mi^as  i»  worth 
14  reals;  &  peso  ensa^ddOf  tjiirteen  reals  (dç  plata)  andpae 
quartillo.    Decada  viii»  Lib.  ii.  c.  10.  T.  v.  p.  41. 
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uig*    to    Bernai  Diaz  it  amounted  to    380^000 
pesos^  which  are  equivalent  to  4890  marcs. 

The  two  periods  of  the  conquest  of  Peru, 
in  which  the  Spaniards  collected  the  greatest 
quantity  of  wealth,  are  those  of  the  proceed- 
ings against  Atahualpa,  and  the  pillage  of  Cuzco. 
The  ransom  of  the  Inca  which  was  divided 
in  1581,  among  60  cavaliers,  and  100  foot, 
amounted  according  to  Garcilasso,  to  3,930,000 
ducats  in  gold,  and  672,670  ducats  in  silver. 
Reducing  these  sums  into  marcs,  we  find  41,987 
marcs  of  gold,  and  115,508  marcs  of  silver, 
amounting  together  in  value  to  3,838,058  pias- 
tres, at  8  Yedihdeplata  Mexicanay  or  20,149,804* 
livres  tournoisf.  This  treasure  which  was  col- 
lected together  in  one  house,  the  ruins  of  which 
I  saw  during  my  stay  at  Caxamarca  in  1802, 
had  served  as  ornaments  in  the  temples  of 
the  sun  of  Pachacamac,  Huailas,  Cuzco,  6ua- 
machuco,  and  SicUapampa.  GomaraJ,  only  esti- 
mates the  ransom  of  Atalhualpa  at  52,000 
marcs  of  silver,  and  at  1,326,500  pesos  de  orOy 
or  to  17,000  marcs  of  silver.  In  whatever 
relates  to  numbers,  it  seldom  happens  that  the 

*  ^^822,438  Sterling.     Trans. 

f  Gardlasso,  P.  ii.  Lib.  i.  c.  28  and  38.  (T.  ii.  p.  27  and  51  )• 
Father  Bias  Valera  reckons  4,800,000  ducados. 
J  Historia  de  las  Indias^  1553,  p.  67. 
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authors  of  the  16th  century  are  unanimous. 
The  spoil  of  Cuzco,  according  to  Herrera*, 
WOH  more  than  two  millions  of  pesos,  or  above 
Sô|700  marcs  of  gold. 

From  these  data  it  appears  probable,  that 
the  conquests  of  Mexico  and  Peru,  did  not 
tlirow  into  the  hands  pf  the  Spaniards  more  than 
80,0()0  marcs  of  gold.  The  greater  part  of 
the  treasures  were  buried  by  the^  Indians,  or 
thrown  into  the  lakesf;  and  so  much  of  them 
as  have  been  found  from  time  to  time  in  raking 
with  Huacti$9  and  paid  the  fifth  to  the  King,  have 
been  confounded  with  the  gold  extracted  from 
the  mines*  We  shall  add  to  these  80,000 
marcs  of  gold,  what  was  carried  off  in  small 
portions  from  the  West  India  Islands,  the  coast 
of  Paria  and  Saint  Martha,  Darien  and  Ilo- 
rida;  and  we  shall  have,  reckoning  two  thou- 
sand marcs  per  annum,  till  the  mines  of  Tasco 
and  Polosi  began  to  be  worked,  another  sum 
of  10l>AKR>  marcs  of  gcJd, 

The  quant  iiy  of  specie  now  in  circnlatioQ  in 

♦  Dec»  T,  UK  Yi.  €•  S» 

f  luio  ibe  kke  of  Teiciico  in  Mcsùco;  into  Gutmn 
to  iKe  oorth  wxn^t  of  Sduota  Fe  de  BoçoCic  and  into  Ike 
lik«$  of  Tiik;ic^  £iid  of  tiie  t;&!W  of  Oreos.    TIk  l«t 

^  Ift^iL  liiKiVTMi  C^ifttc  cttKed  tk)  be  ■»!«  «à  tdbe  iirài 
«f  ltt$^  :s«Ki  ll.K5C«r«  »ad  wlik^  kas  s»  wsdk  «ociiipied 
ife  ■lifc^'.-Mrii!^  of  ike  ins  coicwtt  «f  IWm» 
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the  New  World,  is  much  less  than  is  com- 
monly supposed.  To  judge  of  this  with  any 
degree  of  accuracy,  we  must  recollect  that  the 
specie  of  France*,  is  estimated  at  2500  mil- 
lions of  livres  tournoisf;  that  of  Spain;};,  at  450 
millions §j  and  that  of  Great  Britain ||,  at  930 
millions^  ;  and  that  the  mass  of  gold  and  silver 
which  remains  in  circulation  in  a  country,  far 
from  following  a  proportion  to  its  population, 
depends  rather  on  the  prosperity,  and  civiliza- 
tion of  the  inhabitants,  and  the  quantity  of  pro- 
ductions which  require  to  be  represented  by 
pecuniary  signs.  Supposing  the  value  of  the 
precious  metals  existing  either  in  specie,  or  in 
"wrought  gold  and  silver, 

*  According  to  M.  Necker  in  1784?,  at  2200  millioni 
ef  livres  ;  according  to  M.  Arnould  in  1791,  two  thousand 
millions  of  livres;  according  to  M.  Desrotours  in  1801,  at 
2290  millions;  and  according  to  M.  M.  Peuchet  and  Ger* 
boiix  in  1805,  at  2550  millions  of  livres  tournois. 

f  Upwards  of  102  millions  Sterling.     Trans* 

X  According  to  Ustariz  in  1724,  a  hundred  million  of 
piastres,  and  according  to    the    assertion  of  M.  M usquiz, 
the   minister  of  finance,  cited  in  the  work  of  M.  Bour- 
going,  80  millions  of  piastres  in  l782. 
^   j  je  18,367,340  Sterling.     Trans. 

II  Adam  Smith  only  estimates  it  at  30  millions  sterling 
iRt  most.  V 

f  3É?  37.551,000  Sterling.     Trans. 
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livres  tournois. 

In  the  United  States^  including 
English  Canada     -        -         -         180  millions 

In  the  Spanish  Colonies*  of  the 
Continent      -         -         -         .         480 

In  Brazil  .        -.        .         120 

In  the  West  Ii^dia  Islands  25 


We  find  a  Total  of  -        SO^millionsf 

of  livres  tournois,  or  1 53,333,000  piastres. 

A  very  small  part  of  the  gold  and  silvef 
extracted  from  the  mines  of  America,  passes 
immediately  into  Africa  and  Asia,  vtrithout 
first  touching  Europe.  We  shall  estimate  the 
quantity  of  precious  metals,  which  has  flowed 
from  Acapulco  into  the  Philippine  Islands,  since 
the  conclusion  of  the  16th  century,  at  600,000 
piastres  J  per  annum§.     The   expeditions  from 

*  We  have  followed  in  these  valuations,  the  principles 
laid  down  by  Adam  Smith  and  Necker,  taking  for  bajsis 
the  num  ber  of  inhabitants,  the  mass  of  imposts  paid  to 
the  government,  the  wealth  of  the  clergy,  and  the  relative 
activity  of  commerce.  These  calculations  are  the  more 
uncertain,  as  a  great  number  of  Negroes  and  Indians  are 
mixed  with   the  whites. 

t  £  32,858, 1 37  Sterling.     Trans. 

i  jg  126,000  Sterling.     Trans. 

$  I  am  aware,  that  Lord  Anson  found  in  the  Aca- 
puIcQ  galleon  which  fell  .  into  his  hands,  the  sum  of 
1,357,454<  piastres.  (Ansm^s  Voyage^  p,  384)  ;  but  we  can- 
not estimate  the  annual  importation  at  more  than  600,000 
piastres,  when  we  consider  that  the  galleon  has  not  sailed 
every  year  since  the  end  of  the  16th  century.^ 
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a  Manilla  hare  been  very  rare,  even 
The  vessels  sent  from  the  West  India 
,  and  formerly  from  the  ports  of  the 
States  to  the  western  coast  of  Africa, 
4ave  trade,  exported  not  only  fire  arms, 
,  and  hardwares,  but  also  silver  in  specie; 
is  exportation  was  compensated  for  by 
'chase  of  g^ld  dust  on  tlie  coast  of 
.  and  by  the  lucrative  commerce  which 
iSflo-Americans  carry  on  with  several 
f  Europe. 

if  ,we  deduct  from  the   5706  millions 

res,  drawn  from  the  mines  of  the  New 

(it,   since  its  discovery  by    Christopher 

us,  till  the  present  day, 

'•  millions  of  piastres  which  exist  either 

in    specie,   or  in  wrought    gold   and 

silver  in  the  civilized  part  of  America. 

and, 

tnilUons  of  piastres  which  have  past  from 
the  wratem  coast  of  America  into  Asia, 

nilliODs  of  piastres, 

hat  Europe  has    received  from    the 

Id  in  the  course  of  three  centuries,  6420 

i>iastrc8*.    Takings  also  the  186,000 

•Id,  which  have  passed  as  spoil  into 

uf   the  conquerors  at  25  millioiiB> 


ilb^  ZVoM 
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it  follows  that  the  quantity  of  gold  and  silver 
imported  into  Europe  from  America^  between 
1492  and  1803^  amounts  to  Jive  thousand  font 
hundred  and  forty-five  millions  of  piastres^  or 
to  twenty  eight  thousand  five  hmdred  and  eighty- 
wx:  mHUons  ofUvres  tournois*. 

This  calculation  like  all  those  iiî  Forbon-^ 
nais,  Ustariz  Necker^  and  Raynal,  is  partly 
founded  on  facts,  and  partly  on  mere  conjecturée 
It  is  easy  to  conceive  that  the  results  are  the  more 
accurate,  as  we  were  enabled  to  kvafl  oarselv^ 
of  a  greater  number  of  facts,  and  as  tl^  con- 
jectures are  founded  on  a  more  intimate  ao» 
quaintance  with  the  history  and  present  state 
of  the  mines  of  the  New  Continent.  It  ii 
for  those  of  my  readers,  who  are  accustomed 
to  researches  of  this  nature,  to  judge  whether 
the  sums  iixed  on  by  me  are  nearer  the  truth; 
than  those  which  have  been  hitherto  adopted 
in  the  most  esteemed  and  popular  works. 

Dividing  the  5445  millions  of  piastres,  among 
the  311  years  since  the  discovery  of  the  New 
World,  till  1803,we  find  that  the  average  annual 
importation  amounts  to  seventeen  millions  and 
a  half  of  piastres.  From  the  historical  researches 
which  it  has  hitherto  been  in  my  power  to  nouakei 
4t  appears  to  me  that  the  treasures  of  America 
ha^e  flowed  into  Europe  in  the  following  pro- 
gpression» 

*  jg  1^66,775,322  Sterling. 
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Average  an« 
nual  imfpT- 

Perio*.  JSSSgi 

America  In-^ 
to  Europe. 


if.' 


•  f 


I  tlve  I](UtC{rji0f  tile  Mii 


Piastres. 


1402—1500 


,    •    ^      t  _ 

Discovery  oÇtJie  iWest  India  Is- 
lands;  Gold  washing  places  of 
Cibao  ;  expedition  of  Alonzo  Nino 
to  .ther, coast  of  Paria;  voyage  of 
250,000  Cabçajl  The  4eets  did  aol  annh^ia 
exeryjjrear  in  Spain,  and  that  of 
Ovaig^o  wjàB  considered  as  immense- 
ly rich,  though  it  was  only  laden 
with  ^560  marcs  of  silver. 

The  .JMe^içan.1  «[lines  of  Taseo, 
Zultepèqué>  and  l^achuca  wrought  ; 
PeruTÎan  minea  of  Porcb,  Caran* 
«  n#v\  Ari/\S^»  Andacava,  Orurp,  Carabaya, 
s,ooo,CXXXand  Chaquiapu  (or  la  Paz]  ;  spoil 
at  Tenochtitlaii^  and  at  CaxMnarcat 
and  Cuzco  ;  conquest  of  Choco  and 
Antioquia; ' 

Mines  of  Zacatecas  and  Gua- 

naxuato  in  New  Spain  ;  Cerro  del 

1 1,000,000  Potosi,  in  the  CordiHe^  of  Peru  ; 

tranquil  possession  of .  Chili,  and 

the  proyincias  internas  of  Mexico. 

The  mines  of  PotonbegûTtô 
get  exhausted,  espedallyiaftek'  the 
middle  of.  the  ifth  century;  but 
the  mines  of  Yauricodia  are  dis- 
16,000,000  Ç^^vered.  The  «nning  produce  of 
New  Spain,  rises  from  two  to  five 
millions  >  of  plali^tiies  per  annum  ;  the 
gold  w^sh^ng  pUces  of  Barbacoas 
and  Choco.         

Tiie' aliuvioiis  inines  of  Brazil 
wrought  ;cMeaçican  mines  of  la  Bis* 
caina,  Xacal;  iTlapujahua,  Sombre* 


1700— 1750|  22,500,000  ««K  a»^  Batopiks;  ânportatioé^ 

of  gold  and  silver  into  Spain,  fron 
1748  to  175S,  at  an  average  18 
millions  a£  piastres  annually. 


VOL.  in. 


2v 
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Bemarks 

relative  tothe  History  ofihe  Mim 


«  Europe. 


ijosi  period  of  the  Bplendout  of 
Tastflîmîne  of  \'a!enciana  wrought; 
ilîscnYtry  ot"  the  mines  of  Catorce, 
artd  the  Cerro  de  Gualgayoc;  im- 
^ortntTm1  of  gold  and  silver  inW 
ipiyn,  towards  the  commencement 
if  tfie  ijWi  century,  43^  millions 
afmasirek. 


;.'ïf$  liaYÇ,;jlifÉï!iâ^  r^pïted  that  the  pro- 
por4un,  bttlraen  gfAa  and''  silver  which  was 
l^H  tiw.'^S^ijXfl)^' of  Anoecica  as  10  t«  ]» 
gniÀndiy  ehUÊm^A  to  M  :  I.  It  woiild  be  of 
impoi-tance  to  K.no\vt  th^  quantity  of  ^old 
whicii  at  -différent  perieds  has  flowed  from 
thp  (^  Cquj^i^eBlt  ttt  tlw  ot^.i  butfpf  thill 
Wfr-malA  abcorat^  d^tft.  fbe  little  which  we 
^Pfi"^  W  !Ce^V*^  tf*  *^  folding  facts. 

T'M  lÔV^^^vm»  hadt  :  received  from  tlie 
new  i|jo|:l4.  ÉW?  ^Iw  -^m  gold;  and.  from 
that  pferioâ  HH  the  ^sccrfory. .  of  th&  Buaea 
of  Bc«fd  feti(«»Kb',t^  «nd  of  the  seventeenth 
centnry;  -thfe  sih*er-  fmy^rtfecl  exceeded  the  im- 
pWtaftioH  qf;go*S::Jin;tl^«-]  proportion  of  6tt  er 
66  to  1.  hx  ^  ^r^  half  of  the  eighteenth 
cwtury,  the  cQittmertw  W' ib«  piwoiBii^  met^ 
uç'cf^rwéqt  ài^'  çttjfaot'dfewjlry  revolution:  the 
p^oducft  of  the  «ilirer.  mines  experienced  small 
variatioii  ;   but  Brazil,  Choco»  Antioquia,   Fo- 
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.  pàQian  lusd  Chili,  have  ftimished  so  considerable 

V  %  H^^wiltity  of  gcddy  that  Europe  iiaà  not  peihaps 

ifoawa  >filom  America  30   mai-ca  of  silver  for 

.iOH^  iMffo  (Of  gold.     In  the  last    half  of  the 

pMl  ceviffirj  (be  silver  haa  agaih  iMureased  in 

^khe  Bfafli^* '-The  mines  pf  New   Spain   sup- 

ip]Âçd«)$p^if|  at  fm  a¥efag:e  with  ^wq  mjUiona  and 

*  half  iOf  «wares  itf  $ibeii:i^nuaUyi  .instead  of 

^l^e'j^ijL  J«9Mii1^^  thousand  Iwhid^  they  âimkihed 

between  1700  and  171Q.     M  .the  ps^diiftee  of 

^f€^  IMm»;  not  o<H»tinuad  to  increase. in,  aie  same 

^90portiao^  the   result  is .  thai;    from  17M>  io 

.mOf^  iUm  ^aMity  of  goM  imported  mto^  EiH*ope 

j^as'to  <ihe  .qi^aatity  of  silv»   in^rted^    in 

^  iNTopoMion  of  I  lo  40.  The  mines  of  Ne% 

Spain  :ha¥e  as  it    were    counterbalanced  the 

4)|Sec5t3   vi^bieh'the  abundance  of  tiië   gsdM  of 

rBnai^;  would  have  produced.    In  general  we 

joo^ht  not  to  be  astonished  that  the  propoMion 

between  the  respeotive  vaines    of   gAd   and 

eilver  has  ntyt  alwa^  variied  1*  a  very  sennble 

xnanner  acaording:  as  one  of  these    may*  have 

prependeiiAedt  in  tbe  naas  of    metal  imported 

ftorn^  America  iirto  Etircipe.  The  accumulsetion 

^  silver  appears'to  have  produced  its  whde  effect 


«  •  « 


^Maggens  founcP  the  proportion  between  gold  and  âilver, 
174S  to  nss  88   1  to  22f  ;  ftom  1753  to  Hi^  as 
^  la  9S  4^  M,  G^ibouK  supposed  it  in  180S  is  1  loSfk}« 

2  F  2 
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anterior  to  the  year  1650,  i^'hen  the  proportion 
of  gold  and  silver  wàç  in  Spain  and  Italy  as 
I  to  15.  Since  that  period  the  population  and 
commercial  relations  of  Europe  have  exper^noed 
such  a  considerable  increase,  that  the  varia- 
tions in  the  value  of  the  pre<^ious  metals  have 
depended  on  a  g^eat  number  of -combined 
causes,  and  especially  on  the  exportation  of 
silver  to  the  East  Indies  and  China^  and  its 
consumption  in  plate. 

If  Europe  at  present  produces  according 
to  M.  Heron  de  Yillefosse,  215^000  marcs 
of  silver  for  5300  marcs  of  gold^  or  40  marcs 
of  silver  for  one  marc  of  gold,  it  appears  on 
the  other  hand,  that  in  the  fifteenth  and  six- 
teenth centuries,  the  proportion  was  more  in 
favour  of  ihe  silver.  The  produce  of  th^ 
mines  and  gold  veashing  places  diminished 
in  Germany  and  Hungary  at  the  time  that 
thé  silver  mines  were  most  toccessfuUy  virougfae. 
The  mines  of  Freiberg  alone,  which  in  the 
sixteenth  century  yielded  only  16,000  marcs 
per  annual,  yield  more  than  50,000  at  pre- 
sent. I  am  inclined  to  believe  that  even 
without  the  discovery  of  America,  the  value 
of  gold  would  have  risen  in  Europe. 

Let  us  examine,  before  concluding  > -this 
chapter,  what  has  become  of  the  treasures 
drawn  from  the  New  Continent.  Where  are 
the  twenty  eight  thousand    millions  of  livres 
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tournois,  which  Europe  has  received  for 
three  centuries  from  Spanish  and  !Portugaese 
America?  Porbonnais  supposed  that  of  27^  thou- 
sand millions  of  livres  which  according  to 
him  were  imported  from  the  one  continent 
into  the.  other,  between  1492  and  1724,  the 
half  has  been  absorbed  by  the  Indian  and 
Levant  trade  ;  that  a  fourth  was  used  in  plate, 
or  lost  in  melting,  or  by  the  minute  division 
in  trinkets  ;  and  that  the  remainder  was  con- 
verted into  specie.  He  estimated  the  precious 
metals  circulating  in  Europe  in  1706  at  7Ô00 
millions  of  livres  tournois  ^,  without  includiugf 
in  this  sum  the  produce  of  the  mines  of 
Spanish  America  since  1724,  nor  the  specie 
existing  in  Europe  previous  to  the  discovery 
of  the  New  World.  M.  Gerboux,  in  an  in- 
teresting  memoir  on  pecuniary  legislation, 
has  endeavoured  to  verify  and  extend  the 
calculations  of  Forbonnais.  He  believes  the 
actual  existing  specie  of  Europe  amounts  to 
10,600  millions  of  livres  tournois  f ,  or  219 
millions  of  piastres,  and  that  before  1402 
there  wejre  only  600  millions  or  114  millions 
of  piastres.  | 

It  is  surprising  that    such    an    enlightened 
financier,    as    M.    Necker  should    have  ad« 

«1^306,122,400  Steriing.     Trma. 
t  MWifi&lfim  Steriing.    Tram. 
^  itôM89,792  Steriiog.    Tt\u 
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Tanced  in  1775»  that  the  specie  •■  of  France 
constituted  nearly  ihe  half  of  the  coin  of 
Sarbpe,  and  that  the  whole  of  Burope  only 
possessed  495OO  millions  of  Kvres  tournois^, 
in  specie.  The  inaccoracy  of  tibis  assertion 
has  been  proved  by  M.  Demenmer,  tn  the 
Emcychpedie  MethmiiqÊtef  and  by  M.  Gerboox 
and  M.  P«iiciiet  f.  Indeed  M.  Necker  himself 
has  greatly  modified  it  in  his  work  on  the 
adminif^tration  of  the  finances. 

On  the  other  hand,  the  estimate  of  M.  6er* 
bonx,  who  admits  that  the  actual  specie  of 
$4nrope  amounts  to  ten  thensaiid  six  hundred 
millions  of  livres  {,  appears  a  great  deal  too 
high,  when  we  turn  our  attention  to  tbs 
population  of  this  part  of  the  World.  It.  is 
generally  believed  that  the  quantity  of  the 
precious  metals  which  circulated  in  anti* 
revolutionary  France,  is  known  with  considéra*' 
ble  certainty  ;  and  on  account  of  the  liesses 
occasioned  by  the  pecuniary  law  (hi  mmuh' 
iaire)  of  1803,  and  the  destruetien  of  the 
colonial  commerce,  the  «present    circidatMMi   is 

*  1^183,673,440  Sterling.    Trans. 

t  DemeunkTy  EoonomU  poUtiqne.  T.  h.  iir.325f  Ckr- 
haux,  p.  73  &  92.  Peuchet^  ttaUstièue  de  la  France^ 
p.  474.  Necker  de  P  administration  dès  finances^  T.  ui. 
p.  75. 

*  1^432,652,992  Sterling.    Trans. 
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eitimaked  at  1850  mtiUoos  a£  Uvfes  tournois  *. 
If  we  ettimajbe  for  tliart  pertod^tl^  |jiQj)ul4tiQn 
at  8)6,388,000,  we  fiftd  «©.Uvres  f^r  tfi^  iiAar- 
bitant.  Ndw  Europe  conteiina  accoiJ^ii:^  fco  the 
recent  researches  of  Mr.  H«aiell88,GQ0i000:  in- 
habitants, whereof  RHasia,  .  Sweden,  Noi7>Fay, 
Denmark,  and  ;the  "  SolRroniate, '^Hd  Carina- 
tian  iratioiK,  consliitute  toorfe  thaapt  62.niillkMW- 
Allowing  fax  Great  Birj^aia  ted  for  th^  Westa»d 
South  of  Europe,  ^liyre^  per  individuel,  and  fvp 
other  countries  \^s»  advaciQ€id.ib  civiiijâitiQa  f  ^ 
livres^  we  shali  ilild  that  th«  ilf^^^ed  fl^ciej^f  Eiir 
rope  cttnnot  be  carried  beyond  8^3  li|iUiank:(; 
.(16â7  inillions  of  piastres^  a  sttm  alrtiost 
equal  to  the  half  of  the  4ebt  of  Great  BritaiA  i* 

*♦  i^5,48Ô,S76  Sterling,     frans. 

t  In  1^5  th6    effective  tnljfrettcy  oif  this  iÂû^rîah  iàb- 

ittUmttioBJ^  popidatitu  of  aSiS^C^OQQ  ÎBbftbiiéi|(9,  f^kf^ 
Statut.  Umris$,  vçn  Europa^tf.  ^),  How  f^fdd  thç  Abb# 
tlajnal  estimate  the  specie  of  I^prtugiil  at  '  only  1^ 
lhillk)1i's  ot  6vres,  and  Ôiàt*  of  Brazil  at  06  raillidns ? 
/»k>W&w.,  If.  Jt.  Tj^i  4!à4  atfiâ*  4.id).'  Brtefti  îcoittàîtt 
at  pitient)fiAlr  âdttiQIiir^Of  ^sfelttioa,(iimtt%  ^IdUAeti  tfiébè 
i^e  hm>fm  N^^roesty  iiDdlh^fF:  o^)i*i  ft^  si^pçose  th^ 
in  a.  country^  .vhere^^v^f  ^Jthe  lA^aupj^  eiyoy^^n^ppe  9f  the 
benefits  oi  Ufe  than  in  the  Spanish  Colonies,  and  wher^ 
there  are  very  populous  citié!»,  Oiây  ten  livres  per  fféfe 
individual,  when  in  the  northern  part  of  Europe,  we  must 
reckon  from  30  to  40;T     ,     \-   '   'a  ^ 

t  Jg351,142,800  SttirHKg.    ^^Tkuil.    TO.'  *   '       ; 

5  Pla^/air,  StatiêticiS  jarwfcHf*  -(TBW.jft*.  37.)  The 
debt  amounted  in  1802  to  562  millions  Sterling;  in  1810 
to  640  millions. 
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Hence  it  tne  peculation  of  France  is  actoally 
in  the  proportion  of  one  to  five  to  that  of  Europe, 
the  quantity  of  precious  metab  which  it 
contains  is  to  that  which  is  spread  throughout 

Europe  as   1  to  St* 

We  hare  already  seen   that   the   niines   of 
Asiatic     Russia,    and    Europe,    annually  fur- 
nish a  produce   of  21    millions    of    livres   or 
four  millions  of  piastre»    per  annum  *.    We 
learQ  from  the  Dutch  authors  that  from  four 
to  five  thousand  marcs  of  gold  come  annually 
in   dust  from  Guinea  into    Europe.     We  es- 
timate the  produce  of  the   mines    of  Europe 
and  the  importation  from  Northern  Asia  and 
Africa,  since   the   discovery   of   America,    at 
only  six  millions  of  livres  per  annum  t;  and 
hence  supposing  the   actual  specie  of  Europe 
8603  millions,  and  according  to  M.  Gerboux 
tiiat  which  existed  in  1492  at  600  millions,  it 
follows   that    22|450   millions  *  of  livres    have 
been  carried  out  to  the  East  Indies,  converted 
into    plate,   and    lost   by    melting.    Dividing 
this  sum  among  218    years   we    find    at    an 
average,   an  annual  loss  in  gold  and   silver' of 
72  millio^s  of  livres  :j:    (13,700,000  piastres). 
It  has  been  ali'eady  proved  that  the    impor* 

*  £S¥>fiOO  Sterling,  Trows. 
t  iS244>897  Sterling.  Tram. 
t  £%9$B;m  Sterling.    Tnm. 
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tation  from  America  during'  the  same  period, 
amounted  to  92  millions  of  livres  (I7f  millions 
of  piastres)  per  annum. 

The  time  is  yet  so  recent  since  statistical 
researches  first  began  to  be  carried  on,  that 
it  is  impossible  to  know  in  detail,  the  value 
of  the  exportations  of  g*old  and  silver  into 
Asia  in  the  sixteenth  and  seventeenth  centuries. 
We  shall  merely  then  take  a  rapid  view  of 
the  present  state  of  things,  and  observe  the 
periodical  flux  and  reflux  by  which  the  ^pre- 
cious metals  are  conveyed  from  one  continent 
to  the  other.  If  we  recollect  that  since  the 
conclusion  of  the  eighteenth  century*,  Europe 
receives  annually  from  ^Europe  nearly  80,000 
marcs  of  gold,  and  nearly  four  millions  of 
marcs  of  silver  Castille  weight,  we  must  be 
surprised  not  to  observe  more  sensible  effects 
from  the  accumulation  of  the  metals  in  the 
old  world. 

The  gold  and  silver  of  Europe  flow  into 
Asia  by  three  principal  ways  :  Ist.  By  com- 
merce with  the  Levant,  Egypt  and  the  Red 
Sea;  2nd.  By  maritime  commerce  with  the 
East  Indies  and  China  ;  and  3rd.  by  the  com- 
merce of  Russia  with  China  and  Tartary . 

The  commerce  of  the  Levant  Itnd  the 
Northern  coast  of  Africa  requires^  a  considéra^ 
ble  quantity  of  ducats,  piastres,   and   German 
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crowuây  the  exportation  of  which,  dimimshes  the 
specie  of  Europe,  We  cannoit,  i^^wever,  ^bring 
oui*selves  to  estimate  this  loss  at  xuore  thao 
four  millions  of  piastres  per  annum  ^>  beci^use 
the,  balance  of  the  trade  of  the.  Levant  is  at 
present  in  £avour  of  England  f  to  the  amount 
of  from  two  millions  and  a  half  to  three 
millions  of  piastres.  According  to  the  tablos 
published  by  M«  Arnould  |t  the  trade,  was  m 
1789  from  three  to  four  millions  against 
France«  Spain,  the  nations  of  the  north, 
and  especially  Germany»  are  obliged  to  pay 
in  specie  in  the  ports  of  the  Ottoman  empire 
and  the  Barbary  coast.  The  exportation  of 
silver  from  the  Austrian  monarchy  alone 
into  Turkey  and  the  Levant  is  estimated  at 
a  million   and  a  half  of  piastres. 

The  East  Indies  and  China  are  the  coun- 
tries which  absorb  the  greatest  part  of  thd 
gold  and  silver,  extracted  from  the  mines  of 
America..;  I  camtot  admit  that  before  1760, 
this  ab^wption  was  eight  millions  of  piastres 
per  :annum§,  and  that    from    that  period  till 

"^£846,000  âteriÎAg.     Trani. 

f  Atetftdin^  to  the  taMë»  of  M.  PlkyStàti  Ovèflt  btkiitf 
gained  m  ^800,  b  her  trafdé  with  the  LtTl^t  £6O0ifi0(k 
Steriiog^  aikd  «be  lost  in  her  trade  with  Turkey  £60fiOO 
Sterlmg  {Commercial  Atlas)  ISQU  pL  xiii..  , 

j:De  la  ialance  du  ûommercef  T.  iiu  n.  ii. 

f  Wi, 680,000  StevUhg.    IVahs.  ^ 


QfiAf.  XI-]         ptlNODO^  OP  NEW;  BPMV.       MA 

1803,  it  has  ^adually  diminisbed  to<^  iltil*- 
iions^.  Although  we  generally,  form  0x9^95- 
rated  ideaâ  of  the  loss  experienci^d  by.  ËUr 
i;opey  from  the  balance  of  trade  with  Atmr 
it  16  not  the  less  certain  that  the  exportation 
of  specie,  greatly  exceeds  the  sum  upecifi^d 
by  the  estimable  author  whom  we  ha^'e  ju0t 
uow  quoted. 

The  luxury  of  Europe  at  ;  present,  requires 
eleven  times  mere  tea  than  in  1721;'  but  on 
the  other-  hand,  .  the  commerce  with  the 
countrie»  situated  on  this  side  the  Gangep^ 
has  experienced  a  very  considerable  change^ 
since  the  period  when  the  J^nglish  iernaed  a 
great  empilée  iû  India.  The  manufiouctorie»  of 
Great  Britain  actually  furnish  to  the  commerce 
'  with  southern  Asia,  Gfoods  to  the  value  of 
more  than  11,460,000  piastres  per  atmumt^ 
According  to  the  valuable  inforpaati^  Qootained 
in  the  Travels  of  Lord  Macal*ti^y|;i  the  £0* 

*  Gerboux^  p.  tQ  and  70.  Consult  also  the  researches  of 
M.  Gamier   respecting    the  commerce'  of    India,  itil    llit 

Ctftarûentftry  on  Sndth^  t.  v.  p.  361— 57^,  and  Tosse,  p. 
l^ià—ÏHO. 

+  Playfaif^s  Chart,  iii, 

:|:  Macartney's  travels  (Fféiieh  EAty,  v6t.  h^.Vt  and 
58.  By  the  table  given,  page  73,  the  importfttitm  of 
iâtter  bjT  ihe  English  fiftét  Ihdia  C(>iâi^imy  v^tdd  only 
lia^é  \mti  frott  1775  to  1795,  yS,67)SiOOD  StefUflg  (3^ 
ralae  the  pound  sterlhg  at  4^^  P^!^e?>  6i  J^  êilài 


444       POLITICAL  ESSAY  ON  THE         [iook  it. 

glish  imported  into  Canton^  in  1725,  in  the  pro- 
dnce  of  their  own  manufactories  and  Indian 
goods,  to  the  value  of  4,410,000  piastres.  They 
received  in  return  Chinese  goods  and  prodace 
to  the  value  of  6,614,000  piastres.  Suppo- 
sing the  balance  of  trade  with  China,^  to 
have  been  more  unfavourable  for  the  other 
nations  of  Europe,  than  for  the  English,  we 
might  estimate  the  importation  of  the  preci- 
ous metals  into  China,  by  Canton,  Macao, 
and  Emoui,  at  an'  average  of  4  or  5  millions 
of  piastres  per  annum*.  In  1706  it  only 
amounted  to  2,688,000  piastresf. 

Let  us  examine  more  narrowly  the  state  of 
the  trade  of  Canton.  Lord  Macartney  in 
1795  valued  the  quantity  of  tea  purchased 
by  all  the  nations  of  Europe  only  at  34  mil- 
lions of  pounds,  of  which  the  English  alone 
took  20  millions.  But  according  to  the  inter- 
esting information  communicated  by  -M.  de 
Sainte  Croix|>  there  was  exported  from  Canton  : 

toumoiff).    Author. 

The  author  in  a  note  to  page  16,  estimates  the  En^ish 
•hiUing  at  25  bous:  now  20  shillingSssieissSOO  floui. 
Tram. 

*  1^840,000,  or  1^1,050,000  Sterling.  Tram. 

f  Raynal^  t..i.p.  674. 

t  Voi^oge  commercUd  ei  politique  aux  Indes  OrientJa 
far  M.  Fdix  Renouard  de  Sainie  CroiXf  1810,  t.  iii.  p.  15S, 
161»  and  170.  The  price  of  a  pic  or  {Mclde  of  beu 
tea  at  Canton  h  from  12  to  15  tads  (at  7  francs  41  cent. 
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Years. 

By  all  the  Nations 
of  Europe,  and  by 
the  Anglo   Ame- 
ricans. 

By    the    English 
alone. 

In  1804 
1805 
1806 

411,149  pickles 

353,480 

357,506 

279,063  pickles. 

245,021 

258,185 

Average  Year. 

374,045 

260,756 

A  pickle  beingl 
120      pounds,  > 
Fraichweight.J 

44,885,000  lib. 

3 1,290,9001b. 

The  exportation  of  tea  has  then  inerea8e4 
between  1795  and  1806  more  than  one  fourth. 
Yet  we  can-  hardly  admit,  that  the  loss  of 
specie  annually  experienced  by  Europe,  in- 
creases in  the  same  proportion:  for  the  im- 
portation of  English  woollen  stuffs  alone  into 
China»  rose  from  600,000  piastres  to  S  mit 
lions  of  piastres,  between   1787  and   1796. 

According  to  M.  de  Guignes,  who  had  the 
singular  good  fortune  of  penetrating  into  the 
interior  of  China,  the  quantity  of  specie  wa^ 
ported  into  Canton  by  the  English,  did  n(yt 
amount  in  1807,  to  more  than  3  millions  of 
piastres*    If    Great  Britain  did  not  poi^sess  a 


the  tael).  Other  sorts  of  tea  are  much  dearer  ;  die ,  cang- 

fou  costs  from    25    to   27    taels  ;     the .  saoutchou  costs 

from  40  to  50  ;  the  haysuen  frtmi  50  to  60  (Des-^Cftag^es^ 

Voyage    a  P^kittf   u  iii.  p.  248.       Ephemerides  gecgr»  da 

M.  de  Zack.  1798,  p.  179— 1910      . 
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considerable  part  of  the  £airt:  Indies,  her  ^ss 
in  ii|>ecie  «woHld  be  more  than  doubled  ;  for 
nearly  4  millions  of  p^a^res  are  annuall}' 
paid  to  the  Chinese,  by  the  commerce  from 
one  part  of  India  tb  aHiô^er,  that  is  to  say 
by  the  coWofii  of  Surat  aiid  Bombay,  by  the 
tm  (calia).  of  Malacca,,  and  by  the  opitim 
of V  Bengalr  The  Dutch  paid  their  balaftce 
with  J,3Q0^00©  piî^st^es,  t^^  B^Tïîdes  ajj<^the 
Danes  together,  with  a  mi|iUc(Q^.  SWnce 
from  1784  to  1808  lost  in"  general,  in  her 
4ismm^^^  with  th^  Mp^t,  IiWfi^  |ii«w  average 
a,068iOQQ  ai^cA  tournois,  or  )>3d7,0QOt  piiuitr^ 
sThe»^  painti^l  data  ^pree  v^ry  '  ^«U  w^h  :  ^ 
4{;|ineràl  r^^lt  which  we  ûsieA  pi%  ^ko\4^^  Iftr 
tha  i^xpoitation  of  silver  into   Cbncn^,        .   ; 

]tt  is  moret  difficult  to  estiXm^t^  ike  kj«i«f»L* 
pe^ltcod  by  Europe  in  h^r  relations  wit^ 
the  wèiole  of  Asia,  from  the  commwce  i^ 
ihf  C»9f>0  of  Good  Hope.  Thiit  puri  uti  the 
)p6^  applicable  to  the  oofi^merce  qf  thé  Mn^ 
gU^h  WM  in  18û(^  ««eeordingr  to  t^  r^sewcbes 
irf.  U.  Pl^yfaifJ,  2,30(^.000  «taAmg,.  or 
11^701,000  piastre.  It  is  true  that  the  same 
tuthw  6stin9/atea  the  v^l«ê  c^  the  exporte  from 

all  Hiudostan,  at  30  millions;  of  piastres";  but 

»    ■•        ....... 

♦  X)eGtdgnes,\ii  p.  2P6,  ÔQ7v2l0,  2^15.  /       . 

f  Amouid  de  la  Balance  du,  Contràerce^  t.  îlL  N^  13. 
%  Trade  to  and  from  the  E(Vit  Irrites  (4.tla3  gl.  iii-p.  13)* 
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ii$  vast  çoonti^  not  only  gains  m  its  com- 
nwce  with  Siiropc»,  hni  also  in  its  eommerce 
with  tke  other  parts  of  Western  Asia»  and 
llie  iilattfdb  in  itisr  vickHty.  While  we  ac- 
kno^vrledge  the  great  uncertainty  6f  these  ca!- 
k^atioiis  «ef  l^lanee,  Mid  national'  acecmnts, 
^Wé  aH  lereed  tb  recorto  them  to  obtain  re- 
^iditi»  '  wkieh  apphMfcch  the  '  tnith.:  It  appears 
ftèni  the  kiAyrmation  just  given,  thfeit  the  ex^ 
piortttCicm  ^^  geld  and  silrer  from  Europe,  by 
the  way  of  '  the  Cape  of  Good  Hope  amoutits 
to  more  than  17  millions  of  piastres.  In  this 
isaktAtttion  we  have  attended  to  the  present 
Kfeate  ^of  ^  Ifhe  tvade  of  Madagascar,  Mokka, 
tmd  fiaiisdra,  as  Well  as  the  aurifbrous  cop- 
per WT  «Fapan,  supplied  by  thé  Dutch  trade 
to  TÇagasafcr*;  and  ,the  treasures  whicli  ttë 
Bervanti»  of  the  Bast  India  Company  bring 
from  Bengal  into  "England.  These  treasures 
were  "^ valued  hf  M.  Dundas  at  more  thaii 
4  milliolis  of  piasti^  per  annum. 

If  a  part  of  China  should  have  'the  miti^ 
ftirtune  of  being  subjugated  by  some  wdi^Ukë 
nation,  which  was  at  once  mistress  of  Mexico^ 
Peru,  and  the  Philippine  t^ands,  this  conquest 
would  occasion  a  Miallér  reflux  of  thQ  pre* 
cious  mi^U  it\to  Amn^k^  ox  ISurop^i^  than 
we   are  generally  in^oUpiied    ta  b«Uie¥A>     We 

*  Thto^gt  Foyage  au  Japmt  t.iL  p,  8. 
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see  from  the  accounts  of  Macartney,  Barrow, 
De  Guignes  and  other  intelligent  trayellers, 
that  gold  and  silver  are  not  more  common 
in  China,  than  in  the  greatest  part  of  the 
countries  of  Europe*  The  annual  reTenue 
of  the  state,  is  no  doubt  estimated  at  1584 
millions  of  francs'*^  (301^714,000  iHa8tres)t;  but 
the  greater  part  of  this  sum  is  paid  in  the 
produce  of  the  soil  and  Chinese  industry; 
and  according  to  M.  Barrow;];,  the  quantity 
which  enters  Pekin  in  .specie  annually,  only 
amounts  to  36  millions  of  ounces  of  silver, 
which  are  estimated  at  02,914,000  piastres. 
The  Chinese  believe  that  large  sums  are  an* 
nually  sent  to  Moukden,  the  capital  of  the 
country  of  the  Mautchoux  Tartars  ;  but  this 
opinion  is  not  founded  on  facts.  Seyeral 
mandarins  are  in  the  possession  of  im- 
mense wealth.  The  prime  minister  of  the 
Emperor  Tchienlong,  was  stript  of  10  mil- 
lions of  taels,  or  .  74,500,000  livres .  tournois^ 
in  specie,  which  he  had  accumulated  by  ex- 
tortion ||;   but  the  emperor  is  very  frequ^ently 

■  • 

♦  1^64,653,000  Sterling.     Trùns. 
f  According  to  Lord  Macartney;  710  millions  according 
to  M.  De  Guisnes.  t.  iii.  p.  102. 

I  Barrow's  Travels   (French  Edit)  U  u.  p.  1981 
§  1^3,040,815  Sterling.  Trans. 
I)  Barrow^  U  ii.  p.  173. 
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in  want  of  money.  What  ^arope  )os^  ip 
tbue  balance  of  trade  with  China,  is  spread 
over  a  great  population  ;  a  considerable  quaiir 
tity  of  gold  and  silver  is  converted  into 
wire  and  leaf  ^;  the  accunoulation  of  specie 
is  very  slow,  and  has  scarcely  begun  to  be 
felt  within  tha«e  twenty  years,  in  an  increase 
of  the  price  of  comoaoditiest- 

There    remains    to  be   considered    a  third 
way   for  the  importation  of  the  precious  me- 
tals from  Europe  into  Asia,  that  which  is  car- 
ried by  the  Russian  trade*     We  learn  by  the 
tables  published  by  the  Count  de  Romànzof, 
that    the    importation   from    China,   into  the 
governmait  of  Irkoutsk,  wa$,  from   1802  to 
1805,     at     an    average,    to     the    amount   of 
3,085,900  roubles   in   tea,    and    2,434,400    in 
cotton.     In   general),    the  balance  of   trade  of 
Russia  with  China,  Bucharia,  the  country 
Khiva,  and  the  banks  of  the  Kirghiskaisaks, 
was  in  favour  of  the  Russian  Empire^  during 
the  same  period,  more  than  4,216,000  rouble^ 
per  annum  J.     We  see  from  these  data,  that 
in  estimating  the  contraband  at  a  sixths  the 
exportation  of  specie,  by  means  of  the  Cas- 

*  Macartney^  vol.  yr,  p.  286. 

t  Mvi^ifineif^  rel.  Ui.  p«  105  ;  vol w.p. Ml. 

%  Tailam  du  Çémmerce  &  fEmfin  de  Russitf  tnauh' 
latedbyM.  Pfeiffer,   1808,    not.    9  airf.ia    odomjimk 
Nord  LtUerairCt  1799,  M.  7,  p  VM. 
VOL.  III.  2  o 
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pian  sea,  Cauc^us,  Orenburg,  Tobolsk, 
Tomsk,  Irkoutsk,  and  Kiachta,  cannot  amount 
to  more  than*  4  millions  of  piastres. 

We   have   ascertained  then*,     from  sources 
which  must  be   considered   as  the  best,  that 
of  the 
43,500,000  piastres  which  Europe   at  present 

receives    annually   from     America, 

there  flows  nearly 

r4,000,000,  into  Asia,  by  means  of 
the  Levant  trade 

,  17,500,000,  into  Asia,  by  the  Cape 
25,500,000       ,f  Good  Hope 

4,000,000  into   Asia,    by  the  way 
I     of  Kiachta  and  Tobolsk 

18,000,000  gold  and  silver  of  America,  which 

remain  in  Europe 
»  We  must  discount  from  these  eighteen 
millions  of  piastres,  or  94,500,000  livres  tour- 
noisf ,  what  is  lost  by  melting  down  and  dis- 
sipated in  a  number  of  small  jewels  and 
trinkets,  as  well  as  what  is  used  in  platet 
lace,  and  gilding.  It  was  asceilained  at  th9 
mint  of  Paris,  that  from  1709  to  1759,  the 
increase  of  plate  was  in  the  proportion    of   1 

*  See  the  sketch  of  a  map,  exhibiting  the  fiux  and 
reflux  of  the  precious  metals  from  one  continent  to  the 
.other,  in  the  atlas  to  this  work, 
t  i«S,780,000  SterMng.     Trans. 
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to  7.  M.  Necker  thought  himself  warranted 
in  estimating  previous  to  1789,  at  4  millions 
of  piastres*,  the  amount  annually  consumed 
in  jewels,  lace,  and  embroidered  stuffs  manu- 
factured  in  Francef .  Part  of  these  metals 
was  evidently  derived  from  melting  down  the 
old  plate  and  lace  ;  however  the  annual  con- 
sumption by  the  goldsmiths  of  ingots  of  silver, 
is  very  considerable  J  ;  and  when  we  add 
what  disappears,  from  transportation,  and  the 
friction  of  daily  circulation,  we  may  estimate 
with  Forbonnais,  and  other  writers  on  poli- 
tical economy,  that  the  quantity  of  precious 
metals  which  disappear  in  Europe,  or  which 
are  converted  into  plate  and  lace,  amounts  to 
a  third  of  the  total  mass  which  is  consumed 
by  the  commerce  with  Asia,  that  ts  at  six 
or  seven  millions  of  piastres  per  annum.  On 
thé  other  hand,  the  mines  of  Europe  and 
Siberia  furnish  annually  nearly  4  millions  of 
.  piastres»  According  to  these  calculations,  which 
from  their  nature  can  only  be  approximate,  the 
increase  of  the  gold  and  silver  currency  of 
Europe  appears  only  to  be  fifteen  millions  of 
piastres,  or  78,700,000  livres  toumois§.  Thosç 

*  éSS4Ofi00  Sterling.  Trans. 
+  NeokcTt  t  iii.  p.  74,  Peuchet^  Pr.4S9. 
X  Smith,  t.  ii.  p.  60  and  79.       \ 
j  j^  9,2 1 2,2iS  Sterling.    Trans. 

2  a  3 
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persons  who  have  long  inhabited  the  north 
and  east  of  Europe»  and  attentively  followed 
the  progress  of  civilization  among  the  lowest 
classes  of  the  people  in  Poland,  Norway,  and 
Russia,  wiU  entertain  no  doubt  of  the  reaUty 
of  this  accumulation  of  specie.  Its  effects 
must  be  scarcely  perceptible,  because  the 
capital  of  all  Europe  is  only  increased  at  the 
rate   of  one  per  cent,  per  annum. 

The  view  which  we  have  exhibited  in  this 
chapter,  of  the  present  state  of  the  mines  of 
the  New  World,  and  of  those  of  Mexico  in 
particular,  ought  to  lead  us  to  entertain  a 
dread  of  the  rapid  increase  of  the  sum  of 
representative  signs,  when  the  Highlanders 
of  North  and  South  America,  shall  gradually 
rouse  from  their  profound  letharg^y»  in  which 
they  have  so  long  been  plunged.  It  would 
be  remote  from  the  principal  object  of  this 
work,  to  discuss  whether  the  interests  of  so- 
ciety would  really  suffer  from  this  accumu- 
lation of  specie.  It  is  sufficient  in  thia  j4ace 
to  observe,  that  the  danger  is  not  so  great 
as  it  appears  on  a  first  view,  because  thé 
quantity  of  commodities  which  ^iter  into 
commerce,  and  which  require  to  be  repre- 
sented, increases  with  the  number  of  repre- 
sentative signs.  The  price  of  grain  it  k  true, 
has  tripled  since  the  treasures  of  the  New 
Continent    were  poured  into  the    old.      ThiV 


f 
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rise,    which   was    npt   felt  till  the  middle  of 
the    16th   century,    took    place    suddenly   be- 
tween   1570   and   1595,    when    the    silver    of 
Potosi,    Porco,  Tasco,  Zacatecas,    and  Pachu- 
ca,    began   to     flow   throughout    all   parts    of 
Europe.     But  between  that  memorable  period 
in  the    history   of   commerce,    till    16S6f   the 
discovery  of  the   mines  of  America,  produced 
its  whole  effect  on  the  value  of  money.     The 
price   of  grain  has  not  in  reality  risen  to  the 
present  day;     and  if    the  contrary   has  been 
advanced  by  several  authors,  it   is  from  their 
having  confounded  the  nominal  value  of  coin, 
with  the  true  proportion  between  money  aud 
commodities. 

Whatever  opinion  may  be  adopted  as  to  the 
future   effects  of  the  accumulation  of  the  re- 
presentative signs,    if  we   consider  the  people 
of  New  Spain  under  the  relation  of  their  com- 
mercial connections  with     Europe,  icannot  be 
denied  that  in  the  present  state  of  things,  the 
abundance  of  the  precious  metals,  hajs  a  power- 
ful influence  on  the  national   prosperity.       It 
is  from  this  abundance,   that  America    is  en- 
abled to  pay  in  specie,  the  produce  of  foreign 
industry,    and  to   share   in  the   enjoyments  of 
the  most  civilized  nations  of  the  Old   Conti- 
nent.     Notwithstanding  this  real  advantage,    it 
is  to  be  sincerely  wished,  that  the  Mexicans, 
enlightened  as  to  their  true  interest,   may  re- 
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collect  that  the  only  capital  of  which  the  value 
increases  with  time,  consists  in  the  produce 
of  agriculture,  and  that  nominal  wealth  be- 
comes illusory,  whenever  a  naidon  does  not 
possess  those  raw  materials,  which  serve  for 
the  subsistence  of  man,  or  as  employment  for 
his  industry. 


BOOK  V. 

STAl^    OF     THE   MANXJFACTUKES  AND   COM- 
MERCE   OP    NEW  SPAIN. 


CHAPTER  Xn. 

Manufacturing  Industry-^Cotton  Clotk-^WooUen^^CegarS'^ 
Soda  and  Soap-^Putoder^-'Coini-^Exchange  of  ProdticHons 
^^Intemal  Commerce^-^Road&^^Foreign  Commerce  by  Vera 
Cruz  and  Acapidco-'^bstacles  to  that  Commercc-^YeUaa^ 
Fever, 

If   we  consider  the  small  progress  of   ma- 
nufactures in  Spain,  notwithstanding  the  nu- 
merous encouragements  which  they   have   re- 
ceived, since  the  ministry   of  the  Marquis  de 
la  Ensenada,  we  shall  not  be  surprised  that 
whatever  relates  to  manufactures  and  manu- 
facturing   industry    is    still   less   advanced  in 
Mexico.      The  restless   and  suspicious   policy 
of  the  nations  of   Europe>  the  legislation  and 
colonial    policy   of  the  modems,   which    bear 
very  little  resemblance  to  those  of  the  Phe- 
nicians  and  Greeks,   have  thrown  insurmount"- 
able  obstacles  in  the  way  of  such  settlements 
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as  might  secure  to  these  distant  possessions^ 
a  great  degree  of  *  prosperity ,  and  an  exis- 
tence independent  of  the  mother  country. 
Such  principles  aa  prescribe  the  rooting  up 
the  vine  and  the  olive,  are  not  calculated  to 
favour  manufactures.  A  colony  has  for  ages^ 
been  only  considered  as  useful  to  the  parent 
state,  in  so  far  as  it  supplied  a  great  num- 
ber of  raw  materials,  and  consumed  a  number 
of  the  commodities  carried  there,  by  the 
ships  of  the  mother  country. 

It  was  easy  for  different  commercial  na- 
tions to  adapt  their  colonial  system  to  is*- 
lands  of  small  extent,  or  factories  estieiblidhed 
on  the  coast  of  a  continent.  The  inhabitants 
of  Barbadoes,  St.  Thomas,  or  Jamaica,  are 
not  sufficiently  numerous  to  possess  a  great 
number  of  hands  for  the  manufactuire  pf  <Hit- 
ton  cloth;  and  the  position  of  these  islands, 
at  all  times  facilitates  the  exchange  of  their 
agriculturi|l  produce,  for  the  manufactures  of 
Europe. 

It  is  not  so  with  the  continental  possessions  éf 
Spain  in  the  two  Americas.  Mexico  beyond 
thé  28!^  of  north  latitude  contains  a  breadth 
of  3Ô0  leagues.  The  table  land  of  New  Qté^ 
nada  communicates  with  the  port  of  Cal^- 
thagena  by  means  ef  a  great  river  difficult 
to  ascend.    Industry  is  awakMied  when  towns 
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qI  fifty  and  sixty  thomatid  inhabitants  are  si- 
tinted   on  the   ridge  of  mountains  at  a  great 
distance  from  the  coast;  when    a    population 
of  several  millions  can  only  receive  European 
goods,  by  transporting  them  on  the  backs  of 
mtdesy  for  the  space    of  five    or    8\X    months 
through  forests  and  desert's.     The  new  colonies 
were  net  established  among  people  altogether 
barbarians.     Before  the    arrival    of  the  Spa- 
niards,   the  Indians  were  already  clothed,    in 
the   Cordilleras   of  Mexico,  Peru,  and  Quito. 
Men  who  knew  the  process  of  weaving  cotton 
or  spinning  the  wool   of  the  Llamas  and  Vi- 
cimas  were  easily  taught  to  manufacture  cloth  ; 
and  this  manufacture  Tiras  established  at  Cu2C0 
in  Peru,  and  Tezcuco  in  Mexico,  a  few  years 
after  the  conquest  of  those   countries   on    the 
introduction  of  European  sheep  into  America. 
The  kings  of  Spain  by  taking  the  title    of 
kings  of  the  Indies,  have  considered  these  dis- 
tant possessions    rather   m    integ^l   parts   of 
their  monarchy,  as    provinces     dependent    on 
the  crown  of  Castille,  than  as  colonies  in  the 
sense  attached  to  this  wt>rd  since  the  sixteenth 
century,  by  the  commercial  nations  of  Europe. 
They  early  perceived  that  these  vast  countriei), 
Qf  wtHch  the  coa«t  is  less  inhabited  than  the 
interior»  could  not  foe  governed  like    islands 
scattered  in  the    Atlantic  Ocean;    tcùà   frott 
these  circumstances  the  court  of  Madrid  was 
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compelled  to  have  recourse  to  a  less  prohibitory 
system,  and  to  tolerate  what  it  was  imable  to 
prevent.  Hence  a  more  equitable  legislation 
has  been  adopted  in  that  country  than  that 
by  which  the  greatest  part  of  the  other  colonies 
of  the  New  Continent  is  governed.  In  the 
latter  for  example,  it  is  not  permitted  to 
refine  raw  sugar;  and  the  proprietor  of  a 
plantation  is  obliged  to  purchase  the  produce 
of  his  own  soil  from  the  manufacturer  of  the 
mother  country.  No  law  prohibits  the  refining 
of  sugar  in  the  possessions  of  Spanish  America. 
If  the  government  does  not  encourage  ma- 
nufactures, and  if  it  even  employs  indirect 
means  to  prevent  the  establishment  of  those 
of  silk,  paper,  and  crystal  ;  on  the  other 
hand,  nO  decree  of  the  audience^  no  royal 
cedulaj  declares  that  these  manufactures  ought 
not  to  exist  beyond  sea.  In  the  Colonies,  as 
well  as  every  where  else,  we  must  not  con- 
found the  spirit  of  the  laws  with  the  policy 
of  those  by  whom  they  are  administered. 

Only  half  a  century  ago,  two  citizens,  ani- 
mated with  the  purest  patriotic  zeal,  the 
Count  de  Gijon,  and  the  Marquis  de  Maenza, 
conceived  the  project  of  bringing  over  to 
Quito,  a  colony  of  workmen  and  artizans 
from  Europe.  The  Spanish  ministry  affected 
to  applaud  their  zeal,  and  did  not  think  proper 
to  refuse   them  the  privilege    of  establishing 
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manufuctories  ;  but  they  so  contrived  to  fetter 
the  proceedings  of  these  two  enterprizing 
men,  that  they  at  last  perceived  that  secret 
orders  had  been  given  to  the  viceroy  and  the 
audience  to  ruin  their  undertaking,  which  they 
voluntarily  renounced.  I  could  wish  to  believe 
that  such  an  event  would  not  have  taken  place  at 
the  period  when  I  resided  in  these  countries; 
for  it  is  not  to  be  denied  that  within  these 
twenty  years,  the  Spanish  Colonies  have  been 
governed  on  more  enlightened  principles. 
Virtuous  men  have  from  time  to  time  raised 
their  voice  to  enlighten  the  government  as  to 
its  true  interest  ;  and  they  have  endeavoured 
to  impress  the  Mother  Country  with  the 
idea  that  it  would  be  more  useful  to  encourage 
the  mAnu&tcturing  industry  of  the  Colonies, 
than  to  allow  the  treasures  of  Peru  and  Mexico, 
to  be  spent  in  the  purchase  of  foreign  com- 
modities. These  counsels  would  have  been 
attended  to,  if  the  ministry  had  not  too  fre- 
quently sacrificed  the  interests  of  the  nations; 
of  a  great  continent,  to  the  interest  of  a  few 
maritime  towns  of  Spain  ;  for  the  progress  of 
manufactures  in  the  Colonies  has  not  been 
impeded  by  the  manufacturers  of  the  peninsula» 
a  quiet  and  laborious  class  of  men,  but  by 
trading  monopolists,  whose  political  influence 
is  favoured  by  great  wealtb»  and  kept  up  by 
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a  thorough   knowledge    of    intrigue,  and  the 
momentary   wants  of  the  court. 

Notwithstanding  all  these  obstacles  the  ma- 
nufactures   have     not  been    preyented     from 
making  some  progress  in  three  centuries,  during 
which  time,  Biscayans,  Catalonians,  Asturians 
and  Valencians  have  settled  in  the  Nçw  World, 
and  carried  there  the  industry  of  their   native 
provinces.     The  manufactures  of  coarse  stufis 
can  every  where  be  carried  on  at  a  low  rate, 
when  raw  materials  are   found  in   abundance, 
and   when  the  price  of  the  goods  of    Europe 
and  Oriental  Asia  is   so    much   increased    by 
carriage.     In  time  of  war,  the  want  of  com- 
munication with  the  Mother  Country,  and  the 
regulations  prohibiting  commerce  with  neutrals, 
have  favoured  the  establishment  of  manufactures 
of  calicoes,  fine  cloth,  and  whatever  is  connected 
with  the  refinements  of  luxury. 

The  value  of  the  produce  of  the  manu- 
facturing industry  of  New  Spain  is  estimated 
at  seven  or  eight  millions  of  piastres  per 
annum  *.  In  '  the  Intendancy  of  Guadalaxara 
cotton  and  wo(4  were  exported  till  1765,  to 
maintain  the  activity  of  the  manufactures  of 
Puebla^  Queretaro,  and  San  Miguel  el  Gtande. 
Since  that  period,  manufactories  have  been 
established  at    Guadalaxara,    Lagos,   and   th# 

♦  1^1,470,000,  or  iei,680;000  Sterling.     Trans. 
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neighbouring  towns.  The  whole  intendancy 
which  contains  luore  than  630,000  inhabitant^, 
and  of  which  the  coast  is  washed  by  the 
South  Sea,  supplied  in  1802  *  cotton  and 
woolen  manufactures  to  the  value  of  1,601,200 
piastres  ;  tanned  hides  to  the  value  of  418,900 
piastres;  and  soap  to  the  amount  of  268,400 
piastres. 

We  ,have  already  proved,  speaking  of  the 
different  varieties  of  gossypiunij  cultivated  in 
the  warm  and  temperate  regions,  the  impor- 
tance of  native  manufactures  of  cotton  for 
Mexico.  Those  of  the  intendancy  of  Puebla 
furnish  annually  in  time  of  peace,  for  the  in- 
terior commerce,  a  produce  to  the  value  of 
1,500,000  piastres.  However  this  produce  is 
not  derived  from  considerable  manufactuj^es, 
but  from  a  great  number  of  looms,  {telares  de 
algodon)  dispersed  throughout  the  towns  of 
Puebla  de  los  Angeles,  Cholula,  Huexocingo^ 
and  Tlascala.  At  Queretaro,  a  considerable 
town  situated  on  the  road  from  Mexico  to  Gua- 
naxuato,  thei^e  is  annually  consumed  200^000 
pounds  of  cotton,  in  the  manufacture  of  man^ 
tas  aad  rehozos.  The  manufacture  of  mantM^ 
or  cotton  amounts  annually  to  20,000  pieces 
of  32  varas  each.     The  weavers  of  cottons  of 

» 

*  Estado  de  la  intendencia  de  Guadalaxara,  communkado 
m  1602  par  d  Sehûr  intendenie  pi  Canstdado  éè  Vera 
Cmx    (official  manuscript  paper.) 
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all  sorts  in  Puebla  were  computed  in  1802 
at  more  than  1200  *.  In  this  town  a^  well 
as  in  Mexico,  the  printing  of  calicoes,  both 
those  imported  from  Manilla,  and  those  ma- 
nufactured in  New  Spain,  has  made  consi- 
derable progress  within  these  few  years.  At 
the  port  of  Tehuantepec  in  the  province 
of  Oaxaca,  the  Indians  dye  the  unwrought 
cotton  by  rubbing  it  against  the  cloak  of  a 
mureXf  which  is  found  attached  to  the  granite 
rocks.  From  an  old  custom,  they  wash  the 
cotton  in  sea  water,  which  in  their  parallels 
is  very  rich  in  muriate  of  soda,  to  give  it  a 
bright  colour. 

The  oldest  cloth  manufactories    of  Mexicc 
are  those  of  Tezcuco.     They  were  in   great 
part  established  in  1592  by  the  viceroy  Don 
Louis  de  Velasco   II.  the  son  of  the  celebrated 
constable  of  Castille,  who  was  second  viceroy 
of  New  Spain.     By  degrees    this    branch  of 
national    industry     passed    entirely    into    the 
.  hands  of  the  Indians  and  Mestizoes   of  Que- 
fetaro  aud  Puebla.    I  visited  the  manufactories 
of  Queretaro  in   the  month  of   August   1803. 
They  distinguish  there  the  great  manufactories 
"which  they  coil  obnyes  from  the  small,  which 
go  by  the  name    of  trapiches.     There   were 

..  *  Infbrme  dd  intendente  Don  Manuel  de^  Fhtt  amde  dt 
la  Cadena   {M.  S.) 
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20  ohrajesj  and  more  than  300  trapiclies  at 
that  time,  who  altogether  wrought  up  63,900 
arrobas  of  Mexican  sheep-^wool.  According  to 
accurate  lists  drawn  up  in  1793,  there  were 
at  that  period  at  Queretaro  in  the  ohrajes 
alone,  215  looms  and  1500  workmen  who 
manufactured  6042  pieces,  or  226,522  varas 
of  cloth  (panos)  :  287  pieces  or  39,718  varas 
of  ordinaiy  woollens  {xerguatiUfis)  ;  207  pieces 
or  15,369  varas  of  baize  (bayetas)  ;  and  161 
pieces  or  17,960  varas  of  serge  Çxergas). 
In  this  manufacture  they  consumed  46,270  arro- 
bas of  wool,  the  price  of  which  only  amounted 
to  161,945  piastres.  They  reckon  in  general 
seven  arrobas  of  wool  to  one  piece  of  cloth 
and  bayeta  ;  six  arrobas  to  one  piece  of  ^er- 
guatillaj  and  five  arrobas  to  one  piece  of  xerga. 
The  value  of  the  cloths  and  woollen  stuffs  of 
the  ohrajes  and  trapiches  of  Queretaro  at  pre* 
4sent  amounts  to  more  than  600,000  piastres,  or 
three  millions  of  francs  per  annum.  * 

On  visiting  these  workshops,  a  traveller  is 
disagreeably  struck,  not  only  with  the  great  im* 
perfection  of  the  technical  process  in  the  pre^- 
paration  for  dyeing,  but  in  a  particular  manner 
also  with  the  imhealthiness  of  the  situation, 
and  the  bad  treatment  to  which  the  worknien 
ure  exposed.  Free  men,  Indians,  and  people 
of  colour,  are  confounded  with    the  criminals 

•£\9&Mà  Sterling.  Trans. 
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distributed  by  justice  among  the  manu&ctarieB^ 
iù  order  to  be  compelled  to  work*  All  s^ 
pear  half  naked,  covered  with  rags,  meigre, 
aad  deformed.  Every  workshop  resemble  a 
dark  prison.  .  The  doors  which  are  double 
remain  constantly  shut,  and  the  workmen  ar^ 
not  permitted  to  quit  the  house.  Those  who 
I  are  married  are  only  allowed  to  se^  their 
I  families  on  ^  Sundays.  All  are  unmercifully  fiog-* 
\  ged  if  they  commit  the  smallest  trespass,  on 
\the  order  established  in  the  manufactory. 
We  have  difficulty  in  conceiving  how  the 
proprietors  of  the  obrofes,  can  act  in  this  manner 
with  free  men,  as  well  as  how  the  Indian  work-^ 
man  can  submit  to  the  same  treatment  with 
the  galley  slaves.  These  pretended  rights  «re 
in  reality  acquired  by  stratagem.  The  manur 
factux'irrs  of  Queretaro  employ  the  same  trick» 
which  is  made  we  of  in  several  of  the  icloth 
manufactories  of  Quito,  and  in  the  jj^Umtations^ 
where  from  a  want  of  «laves,  labourers  arf 
extremely  rare.  They  choose  from  among  the 
Indians  the  most  miserable,  but  such  o»  sho^ 
att  aptitude  for  the  work,  aiid  they  advance 
them  a  small  maa  of  money.  The  XndÂan  who 
loves  to  get  intoxicated,  spends  it  m  it  fe^ 
days,  and  having  become  the  debtor  4(  tii# 
master,  he  is  shot  up  in  the  workshop,  und^ 
tibua  pretence  of  paying  <Kff  die  debt  hy  thi» 
work  of  his  hands..    They  allow  him  only  a 
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real  and  a  half,  or  20  sous  tournois  per  day 
of  "wages  ;  but  in  place  of  paying  it  in  ready  ♦ 
money,  they  take  care  to  supply  him  with^. 
meaty  brandy,  and  clothes,  on  which  the  manu- 
facturer gains  from  fifty  to  sixty  per  cent; 
and  in  this  way  the  most  industrious  work- 
man remains  for  ever  in  debt,  and  the  same 
rights  are  exercised  on  him,  which  are  believed 
to  be  acquired  over  a  purchased  slave^  I  knew 
many  persons  at  Queretaro,  who  lamented  with 
me  the  existeiice  of  these  enormous  abuses. 
Let  us  hope  that  a  government  friendly  to 
the  people,  will  turn  their  attention  to  a  spe- 
cies of  oppression  so  contrary  to  humanity, 
the  laws  of  the  countiy,  and  the  progress  of 
litexiçiÀn  industry. 

With  the  exception  of  a  few  stufis  of  cotton 
mixed  with  silk,  the  manufacture  of  silks  is 
at  piresent  next  to  nothing  in  Mexico.  In 
the  time  of  Acosta,  towards  the  conclusion  of 
the  sixteenth  century,  silk  worms  brought  from 
Europe  were  cultivated  near  Panuco,  and  in 
laMisteca,  and  excellent  taffeta*  was  there  ma- 
nufactured vnth  Mexican  silk.  We  have  al- 
ready observed  that  it  was  not  the  homhyx- 
mari,  but  an  indigenous  caterpillar  which  sup- 
plied the  raw  materials,  for  the  silk  handker- 

*  Acetia,  lab.  hr.  c  32.  p*  179.— See  also  Chap,  x,  p.  57- 
ùi  this  volume, 
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chiefs  manufactured  by  the  ludii^us  of  Mis* 
tMa,  and  the  village  of  Ti«tU  near  Chilf^an- 
singo. 

New  Spain  has  uo  flax  or  h^op  manufac* 
tones  ;  and  the  manufacture  of  paper  is  also 
unknown  in  it»  The  manufacture  of 'to^poo 
is  a  royal  rig^.  The  expenc^  of  the  itaaa^- 
facture  of  cegars  and  amfff  aiHiually  amounts 
to  more  than  •6,300,000  livres .  tow^is^,  TI\e 
manufactures  of  Mexico  and  fftueretaro  are  tV. 
most  considerable.  The  foUowû^  Î3  an  acoouiit 
of  the  whole  manufacture  diiring  thjâ  ye^ 
1801  and  1802. 


Tobacco  maaufkctared  in  New 

Spain. 


7,825,013 
1,299,411 
798,452 


7.680,834 
1,285,199' 
794,586 


Value  of  Tobaeco  manu- 
factured    agreeably  to 

sales  -    -    -.  -    -    - 

Expence  of  Ui^anufacture 

Salaries  of  Officers  -    - 

Price  of  Tobacco  purcha- 
sed from  the  Mexiow 
husbandmen     *    -    - 

Net  Revenue  (liffuido)  of 
the  Crown,  on  me  safe  off 
Tobacco      ...    -    |3,903^4tM»2 


la  1801. 
Pia/siUes. 


iBiad2. 


:- 


6216,819 


504, 


-rr- 


On  my  passage  through'  Qneretero^  I.  visitiA 
the  great  manufactory  of  cegars    (fobrica  dk 

♦  jJ253f060  Sterling.  Tranê^ 
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puros  p  ci^artùê)f  in  vrhiéh  3000  ^6})le,  iftcfRii 
dmy  1900  WMtieit  ô.re  etopkyyèd.  T^hé  Kàfti 
are  ve*y  neat,  hait  badly  airedj  véif^  MiaB;  tttf€ 
oonséqiieirtly  e^cei^irefy  watfti.  They  icdtf^ihê 
daily  m  this  fastttufkciûte  i^  féâm^  (i^êMéé). 
of  paper,  «tod  2770  pounds  trf  ttrffticsôô  ïëafi 
In  thé  conrse  of  the  moMh  of  July,  ISO^i 
there  wa*  maïmfe<ïtûréd  M  ifief  feMiiîf^ '6? 
Id6,288  piastre*}  viz.  2,664,820  Wrfalt'èlfésf* 
(oMiUoà)  of  cegars,  ti^hich  îlëll  foT  M5,«f00 
piasfre»,  àîÀ^  999^799  chests  (^  0tùê  iff  c^Uri] 
which  al-e  not  «nvelôjped  in  papfe¥.  THtè' eîéi 
Jénce  <rf  manufè^ctore  of  thé  àîfenth  oi^  Jut^ 
fâoùe^  ainoùtttéd  ft)  3Î,78Ô  pîâirtrês.  It  4]^i^eaf]^ 
Aat  thé  royal  itt^#tifactory  àf  ^^er^ro^âH^ 
mnlly  produces  nâb^  th^  2,2fOÔ,000  ^Wstrè^^ 
\lBi  pfêMs  ànd  eigahtfOïi. 

TIte  ôMtiWffactttte  o#  ha«^d  àoap,  ïè  ér  ëoMl 
êèraflbîé^bjecÉ  ctf  c^toi^erfce  i»  l^uebky !ff^ 
«tid*  <9ba!d!flkxa]«ë;  Thé  ffi^^  of  i^eéë  îovriiè 
pMètkcm  nëatt^f"  2tW,'000  àtfwbaWï'  péi^  afiSftùmj 
iftdf  ifn  fhë  iiMfehdsméy  <yf  G^sadàlaiitarâ^  thé 
étMC&tîfty'  AMËiufàétured  iis  éomptttéd  ât  T,è0Q^,0blÛt 
^ife*  tdttrtfo^;  'i^hé  àbttodaiicé  of  *^  #Kcff 
#fe  fitt*  âliKd^t  éV'ëi^  i;<^hferë  arf  elé^aÉîAîï^  ôf 
•0*0  *¥  «500»  ritetre^,  in  lîWè^  Méi\^^  m\é 
"mie  6*  MéifiVio;  ifi^  Kghfy  faVy>tt^le^  ib  1flfî# 
manufacture.     The    tequesquite   of  which    we 

•  At  6561  or  8201  fe«t.    Tnau. 
2  H  2 
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hare  several  times  had  occasion  to  speak% 
covers  the  surface  of  the  soil,  especially  in  the 
month  of  October^  in  the  valley  of  Mexico, 
on  the  banks  of  the  lakes  of  Tezcuco,  Zmn- 
pango^  and  San  Christobal  ;  in  the  plains  which 
snrround  the  city  of  Puebla;  in  those  which 
^tend  from  Zelaya  to  Guadalaxara;  in  the 
valley  of  San  Francisco,  near  San  Luis  Potosi, 
between  Durango  and  Chihuag^a,  and  in  the 
nine  lakes  which  are  scattered  over  the  inten- 
dancy  of  Zacatecas.  We  know  not  whether 
it  derives  its  origin  from  the  decomposition 
of  volcanic  rocks  in  which  it  is  contained,  or 
to  the  slow  action  of  lime  on  the  muriate  of 
soda.  At  Mexico,  lôOO  arrobas  of  tierra  te- 
quesquitosa,  that  is  to  say  an  earth  impreg- 
nated  with  much  carbonate,  and  a  little  of 
the  muriate  of  soda,  may  be  purchased  for 
62  piastres.  These  1500  arrobas  purified  in 
the  soap  manufactories,  furnish  ôOO  arrobas 
of  carbonate  of  pure  soda.  Hence  the  quin- 
tal, in  the  present  state  of  the  manufacture, 
comes  to  50  soiqus  tournois.  M.  Garces,  who 
successfully  employs  carbonate  of  soda,  in  the 
smelting  of  muriates  of  silver,  has  proved  in 
a  particular  memoir,  that  in  iii|{pDving  the 
technical  process,  they  could  supply  ia  the  soda 
•  « 

*  See  Vol.  II.  p.  170;  and  Del  Rio^  Ekminhi  de  Oryctth 
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manufactories  of  Mexico  called  tequesquiteras, 
the  carbonate  of  soda  at  less  than  30  sous 
tournois  the  quintal.  The  price  of  the  car- 
bonates of  soda  of  Spain,  being  generally  in 
France  during  peace  at  20  and  25  livres  the 
quintal,  it  is  imagined  that  notwithstanding  the 
difficulties  of  carriage,  Europe  will  one  day 
draw  soda  from  Mexico,  as  she  has  long  drawn 
potash  from  the  United  States  of  North  Ame- 
rica. 

The  town  of  Puebla  was  formerly  celebra- 
ted for  its  fine  manufactories  of  delf  ware, 
(loza)  and  hats.  We  have  already  observed 
that  till  the  commencement  of  the  eighteenth 
century,  these  two  branches  of  industry,  enli- 
vened the  commerce  between  Acapnlco  and 
Peru.  At  present  there  is  little  or  no  com- 
munication between  Puebla  and  Lima,  and 
the  delf  manufactories  have  fallen  so  much, 
off,  on  account  of  the  low  price  of  the  stone 
ware  and  porcelain  of  Europe  imported  at 
Vera  Cruz,  that  of  46  manufactories  which 
were  still  existing  in  1793,  there  were  in  1802, 
only  sixteen  remaining  of  delf  ware,  and  two 
of  glass. 

In  New  Spain,  as  well  as  in  the  greatest 
number  of  countries  in  Europe,  the  manufac- 
ture of  powder  is  a  royal  monopoly.  To  form 
an  idea  of  the  enormous  quantity  of  powder 
manufactured  and  sold  in  contraband,  we  haye 
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only  to   bear  in  mind^  that  notwithstanding  the 
flourishing  state  of   the    Mexican  mines,  the 
king  has  never  sold  to  the  miners  more  than 
^ree  or    faur    .thousand    quintals  of  powder 
per    animm*;    while   a  single   mine,   that    of 
Ya^civcianai  requires  from    15  to  16  hundred. 
It  appears   from,  the  researches  made  by  me, 
that  the  quantity  of  powder    inanufactured  at 
the   ^xpe];ice  of  the  king,  is 'to  that  sold  frau- 
dulently in  the  proportion  of   1   to  4.     As  in 
tl^e  interior  of  New  Spain,  the  nitrate  of  pot- 
ash ^nîk   sulphur    are   every   where  to  be  had 
in  s^bun^ance,  and  the    contraband   manufao- 
t^i^er  can  afford  to  sell  powder  to.  the  miner 
at  18  sow^,  tournois  the  pound,  the  government 
oi)ght  .  either  to    diminish  the    price    of  the 
produce    of.  the    manufactory,  or    throw    the 
U^d^^    iu    powder    entirely    open.     How  is  it 
pps^lfle  to  prevent  fraud  in   a  country  of    an 
imweiiis^  extent j  in  mines  at  a  distance  from 
townsj,  and  dispersed  on  the  ridge  of  the  Cor- 
dilleras, in  the  midst  of  the  wildest  and  most 
soUtarj  situations? 

The  roya;!.  manufactory  of  powder,  the  only 
one  in  Mexico,  is  situated  near  Santa  Fe^  in 
the  valley  of  Mexico,  about  three  leagues  from 
the  capital,  surrounded  with  hiUs  of  argillons 
brescia,  which  contain   fragment^  of  trap  por- 

%  in  ISpi,  only  255,455  lb.;  in  1«Q2,  339,921'  lb— See 
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phyry.  The  buildings,  which  are  very  beau- 
tiful, were  constructed  in  1780  from  the  plans 
of  M.  CostauKQ,  the  head  of  the  eorpjs  of  en-, 
ginee^ra,  in  a  narrow  valley  which  supplies  in 
abundance  the  necessary  water  for  jsetting  hy- 
draulieal  wheels  in  motion»  and  through  which 
the  aqueduct  of  Santa  Fe  passes.  All  the 
parts  of  the  machines^  and  chiefly  the  wheels 
are  disposed  with  great  intelligence.  It  is  .to 
be  wished  however  that  the  sieves  necessary 
to  make  the  gram,  were  either  moved  by  water 
or  by  bwses^  Eighty  mestizo  boys^  paid  at  thtf 
rate-  of  26  sous  per  day,  are  employed  in  thjb 
work.  The  buildings  of  the  old  powder  nmf* 
nnfactory^  esta^blished  near  the  castle  of  Chit* 
pttltepecj  are  only  used  at  present  to  refine 
nitrate  of  polash.  Sulphur  which  abounds  in 
the  volcanoes  of  Orizaba*  and  Puebla,  in  tha 
province  of  Saa  Luis  near  Colima,^  and: 
especially  in  the  intendancy  of  Gruadals^xara» 
where  th«  riverir  bring  down  considerable 
masses  of  it,  mixed  with  fragàieikts  of  pumice 
stone,  comes?  quite  purified  fr<M»  the  town  of 
Sàtr  Luis  Potosi.  There  was  made  in  the 
royal  powder  manufactory  of  Santa  Fe  in  1801, 
more  than  786,000  pounds^  of  which,  part  m 
e^^ported  for  tào  Havannah.  It  isK  to  be  re-^ 
giettedthat  t^s  fine  edifice,  where  in  generals 
more  than  half  a  million  of  pqunds  of  powder 
is  pre)9ervtd|  is  not  provided  withi  an  diectriodl 
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conductor.  During  my  stay  in  New  Spain 
there  were  only  two  conductors  in  that  vast 
country,  which  were  constructed  at  La  Puebla 
by  orders  of  an  enlightened  administrator,  the 
Count  de  la  Cadena^  notwithstanding  the  im- 
precations of  the  Indians,  and  a  parcel  of 
ignorant  monks. 

While  mentioning  the  powder  manufactory 
of  Santa  Fe,  I  ought  not  to  pass  under  silence 
a  historical  fact  which  is  repeated  in  several 
works,  although  it  rests  on  no  very  solid  foun- 
dation.   It  is  said  that  the  yaliant  Diego  Ordaz, 
penetrated  the  crater  of  the  volcano  of  Popo- 
catepetl, for  the  purpose  of  procuring  sulphur, 
and  by  that  means  enabled  the  Spaniards  to 
manufacture  the  powder    which  was  required 
for  the  siege    of  the    city    of    Mexico.     The 
falsity  of  this  assertion  is  proved  by  the  very 
letters,  which  the    general  in    chief  addressed 
to  the  Emperor  Charles  the  Fifth.     When  the 
united  army  of  Spaniards  and  Tlascaltecs,  in 
the  month   of    October,  1519,   marched  from 
Cholula  to  Tenoohtitlan,  it  crossed   the    Cor- 
dillera of  Ahualco,  which  unites    the     Sierra 
Nevada,  or  the    Iztaccihuatl,  to  the  volcanic 
sununit  of  Popocatipetl.     The   Spaniards  fol- 
lowed nearly  the  same  track,  which  the  courier 
«f  Mexico  takes  in  his  way  to  Puebla,  by  Me- 
Ca.-mco|^  which  is  traced  on  the  map    of    the 
v^1\€/of    Tenoohtitlan.    The    army   suffered 
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both  from  the  cold,  and  the  extreme  impetuosity 
of  the  winds,  which  constantly  prevail  on  this  table 
land.  Cortez  speaking  of  this  march  to  the  Em- 
peror, expresses  himself  in  the  following  man- 
ner* :  "  Seeing  smoke  issue  from  a  very  elevated 
''  mountain,  and  wishing  to  make  to  your  royal 
**  excellency  a  minute  report  of  whatever  this 
"  country  contains  of  wonderful,  I  chose  from 
'<  among  my  companions  in  arms,  ten  of  the 
*^  most  courageous,  and  I  ordered  them  to  as- 
<<  cend  the  sununit,  and  to  discover  the  secret 
'<<  of  the  smoke  (el  secreto  de  aquel  humo),  oxid 
"  to  tell  me  how  and  whence  it  issued.'*  . 

Bernai  Diaz  affirniiS  that  Diego  Ordaz  was 
of  that  expedition,  and  that  that  captain  at- 
tained the  very  brink  of  the  crater.  He  may 
have  happened  to  boast  of  it  afterwards,  for 
it  is  related  by  other  historians,  that  the  Em- 
peror gave  him  permission  to  place  a  volcanA 
in  his  arms.  Lopez  de  Gomaraf,  who  com- 
posed his  history  from  the  accounts  of  the 
conquistadores  and  religious  missionaries,  does 
not  name  Ordaz  as  the  chief  of  the  expedi- 
tion; but  he  vaguely  asserts  that  two  Spaniards 
measured  with  the  eye,  the  size  of  the  crater. 
However  Cortez  expressly  says,  "  that  his  people 
^^  ascended  very  high;  that  they  saw  much  smokô 

*  Lorenzanat  p.  70.     Clavigero,  T.  ilL  p.  68. 
t  Gomara.  Conquista  de  MexicOf  (Medina  del  Campo, 
553)  fol.  X. 
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<^  issue  out;  but  that  notie  of  them  could  reach 
'^  tke  summit  of  the  TôlcaDo,  on  account  of 
*f  the  enormous  quantity  of  snow  with  whidb 
"  it  wa»  covered,  the  rigour  of  the  ccdd,  and 
•  the  clouds  of  ashes  which  euTeloiped  the 
4  travellers.'*  A  horrible  noise  which  they 
heard  on  approaching'  the  summit,  determined 
thetn  immediately  to  turn  back.  We  see  from 
the  account  of  Cortez,  that  the  expedition  of 
OtAm  had  no-  view  of  extracting  sulphur  from 
the  ToleanOy  and  that  neither  he  nor  his  com- 
panions saw  the  crater  in  1519.  "  They  brought 
**  back/'  says  Cortez,  ^  only  snow  and  pieces  of 
"  ice,  the  appearance  of  which  astonished  as  very 
*^  much^  because  this  country  is  under  the  20^ 
of  latitude,  in  the  paraQel  of  the  island  Es- 
paholu  (Saint  Domingo),  and  consequently 
'<  according  to  thé  opinion  of  the  pilots  ought 
'•  to  be  Tery  warm." 

-  We  see  from  the  third  and  fourth  letter  of 
Gorte^  to  the  Emperor,  that  that  general  after 
tiie  taking*  of  Mexico,  ordered  other  attempts 
to  be  made  for  the  discovery  of  the  summit 
of  the  Tolcanoy  which  appeaj*ed  the  more  to 
fix  his  altentioD,  as  the  natives  assured  him 
tiiat  no  m»iat  was  permitUd  to  approach  that 
nimiion  of  had  spirits»  Jkftev  two  unsucces- 
iul  attempts,  the  Spaniards  at  length  succeeded 
in  15929  in  seeing  the  crater  of  the  Popoca- 
tepetL    It  appeared  to  them  three  fourths  of 
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a  league  in  circumference,  and  they  found  on 
the  brink  of  the  precipice,  a  small  quantity 
of  sulphur,  which  had  been  deposited  there  by 
the  vapours.  Speaking  of  the  tin  of  Tasco, 
which  was  used  in  founding  the  first  cannon, 
Cortez*  relates,  "  thai  he  is  in  no  want  of 
^*  sulphur  for  the  manufacture  of  powder,  be* 
'<  cause  a  Spaniard  drew  some  fi*oma  moun* 
"  tain  which  perpetually  smokes  by  descending, 
<*  tied  to  a  rope,  to  the  depth  of  from  70  to 
^<  80  fathom^/'  He  adds,  that  this  numner 
of  procuring  sulphur  was  very  dangerous,  and 
on  that  account  it  would  be  better  to  procure 
it  from  Seville. 

A  document  preserved  in  the  family  of  the 
Moiitauos,  and  which  Cardinal  Lorenzana  afiirms 
he  once  had  in  his  hands,  provesi  that  the 
Spaniard  of  whom  Cortez  speaks,  was  named 
Francisco  Montano.  I>id  that  intrepid  man 
really  enter  into  the  crater  itself  of  the  Popoe 
catepetl,  ov  did  he  extract  the  sulphur  as  seve^ 
ral  persQn^  in  Mexico  suppose,,  from  a  lateral 
cjrçyice  ç£  the  volcano  ?  We  shall  discuss  this 
question  in  another  work,  whea  giving  the 
geological  description  of  New  Spain.  M.Alzatef 

*  iye  atti  (de  la  sierra  que  da  humo}^  entrando  un  Espanol 
setentif  y  ochenta  branas^atado  a  la  hoeca  abajOf  sie  ka  sa^ 
cado  (ei  wiitfre)^  que  hasta  ahora  nos  hemos* 
/Loranstana^  p.  380.  ) 

f  Gazeta  de  Literatura  de  MexkOf  1789,  p*  52. 
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with  very  little  foundation  affinns  that  Diego 
OrdaZy  extracted  sulphur  from  the  crater  of  the 
old  volcano  of  Tuctli,  to  the  east  of  die  lake  of 
Chalco,  near  the  Indian  village  of  Tuliahualco. 
The  makers  of  contraband  powder  no  doubt 
procure    sulphur  there;   but   Cortez   expressly 
designates  the  Popocatepetl  by  the  phrase  "  the 
"  mountain  which  constantlv  smokes."     How- 
ever this  matter  be,  it  is  certain  that  after  the 
rebuilding  of  the  city  of  Tenochtitlan,  and  not 
during  the  sieg^  as  Solis  affirms^,  the  soldiers 
of  the  army  of    Cortez   ascended  the  summit 
of  the  Popocatepetlf,  where  nobody  has  since 
been.     Had  CondamineJ  known  the    absolute 
elevation   of  this  volcano,  which  I  found  to  be 
5400   metres§,  he    would    not   have  ^  believed 
himself  the  first  who    ascended  the    ridge    of 
the  Cordilleras,  to  the  height  of  4800  metres  |i 
above  the  level  of  the  ocean.     The  expeditions 
of  Ordaz    and  Montano,  naturally  lead  us  to 
mention    the   intrepidity    of    Bias    de    Inena 
a  Dominican  monk,   who  in    an   osier  basket 
provided  with  a  spoon  and  an  iron  bucket,  was 
let  down  by  a  chain  to  the    depth  of  140  fa- 

*  Solis f  Conquista  de  Mexico^  p.  142. 
f  Lorenzanâf  p.  318. 

i  BougueTf  mesure  delà  terre^  p.  167.     La  Condamine, 
Voyage f  p.  58. 
§  17,716  feet.     Trans. 
H  15,747  feet.    Trans         .       ' 
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tfaomsy  in  the  crater  of  the  Tolcano  of  Grenada, 
called  the  Cerro  de  M  essaya,  situated  near  the 
lake  of  Nicaragua,  for  the  purpose  of  extract- 
ing the  lava  which  he  believed  to  be  gold. 
He  lost  his  iron  bucket,  which  was  melted  with 
the  excessive  heat,  and  he  had  no  small  diffi- 
culty, iù  saving  himself.  In  1551,  Juan  Alva- 
rez» dean  of  the  chapter  of  the  town  of  Leon, 
obtained  formal  permission^  from  the  cbnrt 
of  Madrid  ^^to  open  the  volcano,  and  collect 
**the  gold  which  it  contains."  It  must  be 
allowed  that  no  physical  traveller  from  a  zeal 
for  science  has  engaged  in  our  days  in  such 
hazardous  enterprizes  as  those  which  were 
.attempted  in  the  beginning  of  the  sixteenth 
century  for  the  purpose  of  extracting  sulphur 
:or  gold  from  the  mouth  of  flaming  volcanoes. 
We  shall  conclude  the  article  of  the  ma- 
nufactures of  New  Spain  with  mentioning  the 
working  of  gold  and  the  coining  of  money  which 
considered  merely  in  the  relation  of  industry, 
and  mechanical  improvement,  are  objects  every 
way  worthy  of  attention.  There  are  few 
countries  in  which  a  more  considerable  number 
of  large  pieces  of  wrought  plate,  vases  and 
church  ornaments  are  annually  executed  than 
in  Mexico.  The  smallest  towns  have  gold 
and  silver  smiths  in  whose  shops  workmen  of 

*  OmarSf  Hùtma  de  lai  Iniks^  fol.  118« 
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•n  ctrti,  whites,  mestizoes  and  Indians  are 
employed.  The  academy  of  fine  arts,  and 
the  schools  for  drawing  in  Mexico  and  Xalapa 
have  very  much  contributed  to  diffuse  a  taste 
for  beautiful  antique  forms.  Services  of  plate 
to  the  value  of  a  hundred  and  fifty,  or  two 
hondred  thousand  francs»  have  been  lately 
manafactured  at  Mexico,  which  for  elegance 
and  fine  workmanship  may  rival  the  finest 
work  of  the  kind  ever  executed  in  the  most 
civilized  parts  of  Europe.  The  quantity  <tf 
jprecious  metab  which  between  1798  add 
1802  was  converted  into  plate  at  Mexico, 
soHOunted  at  an  average  to  386  marcs  of 
fg9kà  and  26^863  marcs  of  silver  per  annum  *. 
The  wrought  plate  of  whieh  the  fifth  u  e%- 
Mted,  was  éschured   at  the    mint  as  follows  ^ 


I    V  \    Gold 

Y^«^-   «Marcs. 


: 


1800 
1801 
1802 


^ 


Tl»tKl 


402 
4M 
412 
879 
749 


1926 


Silver   ' 
Blares. 


19,823 
36,702 
30^887 
30,860 
25,692 


134,024 


«CastiUe  weight.  It  may  be  useM  t»  obsenre,  that 
wberevei"  the'  touttuy  »  nst  exuraaily  indicft»à  the 
word  marc  in  this  work  means  the  marc  of  CastiUt- 
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The  «viiiitr of  Mexico,.  =which  is  the  largtott 
said  ricbô$ii  in  the  whole  world,  ia  a  biiilding 
oC  a  very  siin{>le  architecture  belonging  ta. 
the  palacje  Qf  .the  viceroys.  This  establishmeni^ 
under  th§.  direction  of.  "ihf  Marquis  de  611& 
Bornant  aa  eplightened  ;  administrator^  «ad  a. 
iiriend  tcy  the  aj*t<if^  cos^taâ^s  little  or  mmUboi^ 
renarkaJble  with  respect  to  the  improv^ibent 
of  the  machiaery  or  cbemicniJ  processes  ;  but 
if/  well  deserves  to  eng^t,^  the  attenti|Ou;  of 
tmreUers  fn»i  the  order,  activity  and  edfmcMjr 
which  pr^iiail  in  all  the  operations  of  coii^in^' 
Thi^  interest  is  enhanced  by  othiear  consideriH 
lions  which  axe  even  obvious  to  those  who.  4o 
Ml  turn»  their  attenti(»i  to  speculations;. of 
political  udministration.  In  fact  it  is  impo^f 
sible  to  go  over  this  small  building  withoi^l 
fl^QVmping  that  more  than  ten  thousti^ 
n^ion(»,of  livres  tournois  f  has  issued  framît 
in  leMi  than  three  hundred  years,  and  wilbeiil 
reflecting  on  the  powerful  influence  of  tii^ 
ireasurfs  oa  the  destinies  of  the  natioias  i^ 
Europe^ 

The  mint  of  Mexico  was  established  fourtee» 
years  after  the  destruction  of  old  Tenochtitlan, 
under  the  flfst  ticeroy  of  New  ^ain,  An- 
tonio de  Mendoza,  by  à  royal    ceétulu  of  the 

*  Vex  SwperintgndentB  ck  h  feat  casa  tk  fnoftnbt, 
t  Upwards  of  dHOSflOOfiÛÛ  Sterli<^.    Tram. 
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t 

11th     May    1Ô35.     Hie  coinage  was  at  first 
carried  on  by   contract  by  several  individaals, 
to    whom   the  government    had      farmed     it 
out.     Their  lease  was    not  renewed    in  1733. 
Since  that  period  all  the  works  are  under  the 
direction  of  government  officers,   on    the   go- 
vernment account.      The  number  of  workmen 
employed  in  this  mint  amounts  to  350  or  400; 
and  the  number  of  machines  is  so  great,  that 
it  is  possible  to  coin,  in  the  space  of  a  yeàr^ 
without  displaying   an   extraordinary  activity, 
more  than  Thirty  millions  of  piastres,  that  Is 
to  say,  nearly  three   times  as  much  as  is  ge- 
»eraUy  pcrfoLed  in  the  sixteen  mints  wlu^ 
exist  in  France.    At  Mexico  there  was  coined 
in  the  month  of  April  alone,  in  the  year  1796  the 
som  of  2,922,185   piastres  ;  and  in  the  month 
af  December,  1793,  more  than  3,065,000  piastre% 
At  Paris    in    the    year     1810^   the    strongest 
month  of  comage  was  the  month    of  March, 
when  there  was  coined  'in  pieces  of  five  francs, 
Ae  value  of  1,271,000  piastres.     Between  1726 
and    1780,   the    coinage    of    gold   and  silver 
amounted  to 


In  the  sixteen 
Mints  of  France  *. 

In  the  Mint     I 
of  Mexico. 

2,446,000,700,  liv. 

1 

3,364,138,060  liv. 

*  NedtcTf  de  Padmin*  des  Finances^  T.  iii.  p.  S9^ 
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To  give  an  idea  of  the  activity  of  the 
mint  of  Mexico,  we  shall  insert  here  one  of 
the  tables  which  the  govèmm^it  orders  every 
year  to  be  printed  for  the  information  of  the 
pablic  respecting  the  state  of  the  mines,  that 
are  considered  as  the  reg^ulator  of  the  publie 
prosperity.  I  shall  select  the  year  1796  when 
the  coinage  amounted  to  35,644,000  piastres  * 
although  it  had  been  24,603,000  in  1795,  and 
was  25»0a0,000  jnastres  in  1797. 


Months 

of  the 

year  1796. 


January  • 
Febnu^. 
March  -  • 
April  -  -  • 

mMy     •     • 

Bane  »  - 
uly  -  - 
August  -. 
Sej^mbsr 
October  - 
November 
December 

Totdt 


Gold 
Piastres. 


246,578 

m  m 

252,240 

117,008 

161,312 

110,112 
#10,544 


W^ 


▼er 


Piastres,    f  Reals 


1,297,794.124, 


2,078,958 
2,071,001 
2,922,185 
2,538,84.7 
1,907,980 
2,028,327 
1,551,143 
2,257.900 
2,455,057 
2,685,903 
1,849,467 


7é 

1 

41 
3 
6 
2 

34 
3 

H 


(jold  and  SUrer. 


Piastres. 


Reals. 


2,078,958 
2,317,579 
2,922,185 
2,791,087 
1,907,980 
2,145,335 
1,551,143 
2,419,212 

2,455,057 
2,796,015 
2,260,011 


>346,772l    01  25,644,566 


7    t 

01 
1 

3 
6 
2 

8* 

3 

n 


oi 


The  works  of  the  mint  ùf  Mexico  cofttain 
ten  rollers  (ktminairs)  moved  by  sixty  mu  es, 
fifty^two  cnttexSf  (eaupairs)  nine  adjusting  tables 
(bc^ncsiTiiffuataffe)  twenty  machines  for  marking 


1 1^5,385,200  Steding.    Trans. 

VOX.  in.  2 1 
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Ihe  edges  '(à  créneler)  twenty  stamping  presses, 
(balanciers)  and  five  niills  for  amalgamating 
the  washinffs  and  filings  called  mermas.  As 
one  stamping  press  can  strike  in  ten  hours 
more  than  15,000  piastres,  we  are  not  to  be 
astonished  that  with  so  great  a  nmnber  of 
machines  they  are  able  to  mannfacture  daily 
from  fourteen  to  fifteen  thousand  marcs  of 
silver.  The  ordinary  work  however  does  not 
exceed  from  eleven  to  twelve  thousand  marcs. 
From  these  data  which  are  founded  on  official 
papehs;  it  appears  that  the  silver  produced  in 
aU  the  mines  of  Europe  together  would  not 
'suffice  to  employ  the  mint  of  Mexico  n^ore 
•than  fifteen  days. 

The  expence  of  carriage,  including  the  sa- 
laries of  the  officers,  and  the  loss  occasioned 
by  the  mermas,  amount  to  a  real  de  plata  or 
13  sous  per  marc.  This  loss  from  the  mermas 
which  \yas  formerly  computed  at  one  third 
per  cent,  is  now  reduced  to  the  half;  for 
instead  of  three  marcs  they  do  not  lose  more 
than  one  ■  marc  and  T  three  ounces  in  each 
thousand  marcs  coined.  With  respect  to  the 
|Â*ofit  derived' by. the  king  from  coinage,  it  is 
«dtimatèd  in  the  foUowii^g  manner  :  if  the 
coinage  does  not  exceed  fifteen  millions  of 
piasbes  per  annum,  the  profit  \b  only  six  per 
cent,  of  the  quantity  of  gold  and  silver^  coined  ; 
—^en    it  amouut$    to    eighteen    millions    of 
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-piastres,  the  profit  is  64  per  cent  ;  and  it  rises 
to  seven  per  cent,  when    the  produce  of  the 
mines  is  still  greater,  as  was  .the  ca^  during 
the  last  twenty   years.     We .  shall   afterwards 
-see  that  the  mint  of  Mexico,  and .  the  hpuse 
W  separation     (maison  du    depart)  make   an 
iaimcial'  profit  ;  of   nearly    eight:  millions    of 
.irancs'.**.  ..'•;•■  m*;     '.,■ 

"><  The  boose  of  separation  (casa  del  npartado) 
4ii  t¥hich  is  carried  on  the  separation-, of  t|ie 
'^oldand-the  silver,  proceeding  from. the  ingofs 
^4>f' auriferous  silver,  formerly  bekmgiedt  to  &e 
^fenuly^  of^  the    Marquis  dé.  Fagoaga^     This 
«important  establishment   was  only  mmexed  to 
'thé  érown    in   1779.     The    buildmg  *  is  '  very 
^«mairand  very  o\Ay  and  it  has  latterly;  beem 
'rebuilt  in  part  at  a  greater    expence  .>to  the 
*  government  than  if  its  place  had  been  suprpUed 
by  a  new  house,  not  situated    in  -  the/ middle 
jbf  the  tovm,   and  in  wliich- the  acid  i- vapours 
would  have  been  better  directed.  Several  perdions 
Interested'  in  the  works  of   the-  apartad&  vé^ 
^maining  in    their  present  «ituAtidn,  'maintaia 
that  the  vapours   of  nitrous    acid  Which  >  are 
diffused  through  the  m<«sft    p<^ulou»  quarters 
of  the  town,  serve  to  decotiipoke  the  -nâftéùiata 
%of  the  surroundinsr  lakes 'aind>  marsfaes.^:   TJièse 


♦>«sa26,830  Sterling.    Trans.       I 

^».  "'   y^  ■  '1.4". 
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ideas  m^  with  a  finromrabla  reception  after 
acid  fomigatioDs  were  used  in  the  ho^itak 
#f  the  Hayanah  and  Yen  Cniz. 

The  cam  dd  apartado  contains  dnree  sorts 
of  works  which  are  destined,  1st.  to  the  ma- 
nufactore  of  glass  ;  2d*  to  die  preparaticm  of 
nitroos  acid;  and  3d.  to  the  feparatkm  of  t^ 
gidd  and  the  silver.  The  processes  used  in 
Aese  d^erent  wortu,  are  as  imperfect  as  the 
eonstmction  of  the  glass-wwfc  fomaces»  nsed 
for  tiie  mannfiu^tare  of  retorts,  and  the  distil* 
lation  of  aqoa  fortis.  The  sahstanoe  of  the 
glass  (poilekidura)  is  a»nposed  of  0«46  of 
qoartz,  taken  from  the  yeins  c^  Tlapnjafantt 
and  0US4  of  soda,  which  the  Indians  of  Xalto- 
ean  and  the  P^ol  procm^e  from  thç  inciner- 
ation of  the  Sesoyinm  portalacastmm  of  se^ 
reral  new  species  of  Chenopodium,  Atriples» 
and  Gradola,  which  wiU  be  described  in  tbe^ 
Flora  Mejcicana  of  |A»  M.  Sesse  and  Cerv^- 
tes,  and  of  the  Salsola  soda  of  Europe,  which 
is  cultiyated  in  the  yalley  of  Mexico,  both  to 
be  eaten  as  a  tpot,  and  to  be  reduced  to 
«shes.  Thi$.  soda  Qf  X^ltocan  is  mixed  with 
a  good  deal  of  sulphate  of  potash  and  lime; 
so  that  the  carbonate  of  soda^  which  is  every 
where  found  \n  efflorescence  in  clay  grounds» 
would  be  much  better  adapted  for  the  mamr 
facture  of  glass.  This  pasteladura  is  not  melted 
in  earthen  pots  as  in  Europe,  but  in  crucibles 
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of  a  v€ry  refractive  porphyritic  rock,  procu- 
red in  a  quarry  y  in  the  vicinity  of  Pachuea. 
More  than  15,000  francs  are  annually  consumed 
in  the  glass  house  furnaces  for  wood.  Â  re« 
tort  costs  neaily  14  sous  at  the  manufactory, 
and  more  than  50^000  tfre  annually  broken. 

The  nitrous  acid  usedt  for  the  separation,  in 
manufactured   by  decomposing'  raw  saltpetre» 
by  means  of    a  vitriolic  earth  (colpa)  which 
contains  a    mixture  of  alumine,   sulphate   of 
iron,    and   oxide    of   red  iron.      This    co^ 
comes  from  the    environs  of  Tula,   where-  a 
mine  is  worked  at  the  expence  of  the  Farm 
of  Colours*.     The    saltpetre   is   furnished  to 
the  Hou9e  nf  Separation^  by  the  r^al  mami- 
factory  of  powder.      Each  retort  is  charged 
with    eight    pounds   of  eolpa^    and  the  same 
number  of  pounds  of  nitrate  jof  impure  pot* 
ash;    the  distillation  lasts   from  thirty-six  to 
forty  hours.    The  ftunaces  are .  rounds  and  un- 
provided with  grates.     The  nitrous  acid  whlc^ 
is  derived  from  the  decomposition  of  a^  siit» 
petre  surcharged  with  muriate,  necessarily  con*» 
tains  mnch  muriatic  acid,  which  is  carried  off 
by  adding  nitrate  of  silver*  We  may  judge  of  the 
enormous  quantity  of  muriiMte  of  sil va  obtained 
in  this  establishment,   if  we  reflect  thai  there 
is  purified,  a  quantity  of  nitrous  acid,  sufficient 

*  Èaanco  nd  d$  HnUt  y  coforet. 
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to  separate  seven  thoosand  marcs  of  gold  per 
annum.  They  decompose  the  muriate  of  sil- 
ver by  fire,  melting  it  with  small  lead  drops. 
It  would  be  more  profitable  undoubtedly,  to 
make  use  in  the  distillation  of  aqua  fortis,  of 
refined,  instead  of  raw  saltpetre.  They  have 
hitherto  followed  the  slow  and  laborious  me- 
thbd  of  purifying  the  acid  by  nitrate  of  silver, 
because  the  royal  establishment  of  the  apar- 
tado,  is  under  the  necessity  of  buying  the 
saltpetre  from  the  royal  manufactory  of  poW' 
der  and  saltpetre^  which  will  not  give  out 
refined  saltpetre,  under  126  francs  the  quin- 
tal! 

The  separation  of  golrf  and  of  silver  re- 
duced to  grains,  for  the  sake  of  multiplying 
the.  points  of  contact,  takes  place  in  glass  re- 
torts arranged  in  long  files  on  hoops,  in  gale- 
ries from  five  to  six  metres  in  length.*  These 
galeries  are  not  heated  by  the  same  fire,  but 
two  or  three  matrasses  form  as  it  were  a  se« 
parate  frunace.  The ,  gold  which  remains  at 
the  bottom  of  the  matrass,  is  cast  into  ingots 
of  fifty  marcs,  while  the  nitrate  of  silver  is 
decomposed  by  fire  during  the  distillation  in 
the  retorts.  This  distillation,  by  which  they 
regain  the  nitre  and  acid,  is  also  practised 
in  à  galery,  and  lasts  from*84^to  90  hours. 

*  F'roin  16  to  19  feet.    Tram. 
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They  are  obliged  to-  bredte  the^retoWS  46-  ob^ 
tain  the  reduced  and  chrydtaftized 'silver*  'Thej^ 
might  no  doubt  be  preserved,'  fey  preeipitatting 
the .  -.silver  by .  copper,  but  it  •  would  Require 
another  operation  to  decompose  the  nitrate 
of  copper,  which  would  succeed  to  4he  nitrate 
of  silver.  At  Mexico,  the  eitpence  of  sepa- 
ration, is  reckoned  at  from  two  to  three  realâ 
de  phia  (from  26  to  39  sous  tournois)  pe^' 
marc  of  gold. 

It  is  surprising  that  none  of'  the  pupils  of 
the  school  of  mines  are  employed  either  in 
the  mint,  or  in  the  casa  del  apartado  ;  and  yet 
these  great  establishments  ought  to  expect  useful 
reforms,  from  availing  themselves  of  mechanical 
and  chemical  knowledge.  The  mint  is  also  si^ 
tuated  in  a  quarter  of  the  town,  where  ruii- 
ning  water  might  be  easily  procured  to  put 
in  motion  hydraulical  wheels.  All  the  ma- 
chines are  yet  very  far  from  the  perfection  which 
they  have  recently  attained  in  England  and 
in  Prance.  ^  -The  ameliorations  will  be  thé- 
more  advantageous,  as  the  manufacture  embraces 
a  prodigious  quantity  of  gold  and  silver; 
for  the  piastres  coined  at  Mexico,  may  be  con- 
sidered as  the  materials  which  maintain  the 
activity  of  the  greatest  number  of  the  mints 
of  Europe. 

Not  only  working  gold. and  silver,  of  which 
we  have  already   spoken,  has  been   improved 
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in  Mexico;  but  Tery  consideridble  ptogresB 
has  also  been  made  in  other  branches  of  in- 
dustry dependent  on  luxury  and  wealtL 
Chandeliers,  and  other  ornaments  of  great 
▼alue,  were  recently  executed  in  grilt  bronze, 
for  the  new  cathedral  of  Puebla^  of  which 
the  bishop  possesses  more  than  ôâO,000  liyrei^ 
of  revenue^.  Although  the  most  elegant  car- 
riages driven  through  the  streets  of  Mexico 
and  Santa  Fe  de  Bogota,  at  2300  and  2700 
metresf  of  elevation  above  the  surface  of  the 
ocean,  come  from  London,  very  handsome 
ones  are  also  made  in  New  Spain.  The  cabinet 
makers  execute  articles  of  furniture,  remarkable 
for  their  form  and  the  colour  and  polish  of  the 
wood,  which  is  procured  from  the  equinoctial 
region,  adjoining  the  coast,  especially  from  the 
forests  of  Orizaba,  San  Bias,  and  Colima.  It 
is  impossible  to  read  without  interest  in  the 
gazette  of  Mexico:^,  that  even  in  the  provin- 
das  mternaSf  for  example  at  Durango,  two 
hundred  leagues  noi-th  of  the  capital,  harp- 
«icords  and  piano-fortes  are  manu&ctured. 
The  Indians  display  an  indefatigable  patience 
in  the  manufacture  of  small  toys,  in  wood, 
bone,  and  wax.    In  a  country  where  the  ve- 

t  9,387  and  11,020  feet.  Tram. 
%  Gazeta  de  Mexico^  t.  ?•  p.  269. 
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getation  affords  the  moit  precious  productions^, 
and  where  the  workman  may  choose  at  will 
the  accidents  of  colour  and  form  amonsf  the^ 
roots,     the     medullary    prolongations  of    the 
wood,    and     the    kernels     of      fruits,     these 
toys  of  the  Indians,  may  one  day  become  an 
important    article   of  exportation   for  Europe. 
We   know  what    large    sums  of  money  this 
species  of    industry  brings  in  to  the  inhabit- 
ants of  Nuremberg,  and  the  mountaineers  of 
Berchtolsgaden,  and  the  Tyrol,  who,  however, 
c^an  only    use  in  the  manufacture  of  boxes, 
•  «poons,  and  chUdren's  toy»,  pine,  cherry,  and 
walnut-tree    wood*     The   Americans    of  the 
United  States,  send   to   the   island  of   Cuba, 
and  the  other  West  India  Islands,  large  car- 
gos  of   furniture,    for    which    they    get    the 
wood  chiefly  from  the  Spanish  colonies.    This 
branch  of    industry  will  pass  into  the  hands 
of  the  Mexicans,   when,   excited .  by  a  noble 
emulation,    they  shall  begin  to  derive  advan^ 
tage  from  the  productions  of  their  own  soiL 
We  have  hitherto    spoken   of  the   agricul- 
ture, the  mines,  and  the  manufactures,  as  the 
three  principal  sources  of  the  commerce  of  New 
Spain.       It  remains  for  us  to  exhibit  a  view 
of  the  exchanges  which  are  carried  oh  with 

*  Swietenia  Cedrela  and  Caesalginiii  wood  ;  trunks  of 
Oesmanthus  and  Mimosa,  of  whidi  the  heart  is  a  red, 
qnproaçhiiif  to  Uadu 
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the  interior,  the  mother  country,  and  with 
other  parts  of  the  New  Continent.  Thus  we 
shall  successively  treat  of  the  interior  com- 
merce, which  transmits  the  superfluous  produce 
of  one  Mexican  province  to  another  ;  of  the 
foiceign  conunerce  with  America,  Europe, 
and  Asia,  and  the  influence  of  these  three 
branches  of  commerce  on  the  public  prospe* 
rity,  and  the  augmentation  of  the  national 
wealth.  We  shall  not  repeat  the  just  com- 
plaints respecting  the  restriction  of  commerce^ 
and  the  prohibitory  system,  which  serve  for 
basis .  to  the  .  colonial  legislation  of  Europe. 
it  would  be  difficult  to  add  to  what  has  been 
already  said  on  that  subject,  at  a  time  whent 
the  great  problenls  of  political  economy  oo- 
cupy  the  mind  of  every  man.  Instead  of  at- 
tacking principles,  whose  falsity  and  injustice  are 
universally  acknowledged,  we  shall  confine 
ourselves  to  the  collection  of  facts,  and  to 
the  proving  of  ;tv^hat  importance  <  the  commer- 
cial, relations  of  Mexico  with  Europe  may 
become,  when  they  shall  be  freed  fron^  the 
fetters  ,ol  an  ,  odious  monx^ly,  disadvantage^ 
oils  even  to.  the^  mother  country. 

The  interior  i  commerce  xoinprehenas  botii  tiie 
carriage  of  produce  and  good^  into  the  inte- 
rior of  the  country,  and  the  coasting  along 
the  shore  of  the  Atlantic  and  Pacific  Oceans^ 
This    commerce  is    not  enlivened   by  '  an  in^ 

';  ;  ;      >      '  J  .     ,         .    .  -  «     .  •  4  ^ 
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tenor  navigatl'on  on  rivers  or  artificial  canals; 
for  like    Persia, .  the    greatest    part    of   New 
Spain  is  in  want   of  navigable  rivers.      The 
Rio  del  Norte,  which  from  its  breadth  hardly 
yields  to  the  Mississipi,  flows  through  regions 
susceptible     of  >  the    highest     cultivation,     but 
which  in  their  present  state,    exhibit  nothing 
but  a  vast  desert.       This  great  river  has  no 
greater  influence   on  the   activity   of    the  in* 
land  trade,  than  the  Missouri,  the   Cassiquiare 
and  the  Ucayale,   whidi  run  through  the  Sa- 
vannahs,   and   uninhabited    forests    of     North  v 
America.     In  Mexico,   between   the  !&"  and 
23®     of  .  latitude,     the    part   of   the    country 
where     the    population    is    most     concentra- 
ted, the  Rio  de  Santiago  alone,  can  be  ren-^ 
dered  navigable  at  a  moderate  expence.  ^  The 
length  of  its  course,*  equals  that  of  the  Elbe 
and  the   Rhone.     It  fertilizes  the  table  lands» 
of  Lerma,  Salamanca,  and  Selaya,  and  might 
serve    for  the    conveyance  of  flour  from  the 
intendaiicies    of     Mexico     and     Guanaxuato, 
towards  the  western  coast.     We  have  already 
provedt,  that  if  on  the  one  hand,  we  must  re- 
nounce the  project  of    establishing  an  inland 
navigation  between  the   capital  and  the    port 
of    Tampico,   on  the  other,  it  would  be  very 
easy  to  cut  canals  in  the  valley  of   Mexican 


1 


*  The  Rio  Santiago»  the  old  Rio  TololotlaD,  is  more  tha^ 
170  leagues  in  length, 
t  Chap,  iii,  and  viii. 
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from  the  most  northern  point,  Ùxe  village  of 
Huehuetoca,  to  the  gouthem  extremity,  the 
nnall  town  of  Chalco.    ' 

The  communications  with  Europe  and  Asiat 
being  only  carried  on,  from  the  two  ports  of 
Vera  Cruz  and  Acapulco,  all  the  objects  of 
exportation  and  importation  necessarily  pass 
through  the  capital,  which  has  become  through 
that  means  the  central  point  of  the  interior 
commerce.  Mexico,  situated  on  the  ridge  of 
the  Cordilleras,  commanding  as  it  were  the 
two  seas,  is  distant  in  a  straight  line  from 
Vera  Cruz  69  leagues,  66  from  Acapulco, 
79  from  Oaxaca,  and  440  leagues  from  Santa 
Fe  of  New  Mexico*  From  this  position  of 
the  capital,  the  most  frequented  roads,  and 
the  most  important  for  commerce,  are,  1st. 
the  road  from  Mexico  to  Vera  Cruz,  by  Fuebla 
and  Xalapa;  2d,  the  road  from  Mexico  to 
Acapulco  by  Chilpanzingo  ;  3d,  the  road  from 
Mexico  to  Guatimala,  by  Oaxaca;  4th,  the 
road  from  Mexico  to  Durango  and  Santa  Fe 
of  New  Mexico,  vulgarly  called  el  camino  de 
tierra  dentro.  We  may  consider  the  roads 
which  lead  fr^om  Mexico,  either  to  San  Luis 
Potosi  and  Monterey,  or  to  Valladolid  and 
Chiadalaxara,  as  ramifications  o{  the  great 
|t>ad  of  the  pnovindas  internas»  "^When  we 
examine  the  physical  constitution  of  the  coun- 
try, we  see,   that  whatever  may  (me  day  be 
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the  prog^ress  of  civilization,  these  roads  will 
never  be  succeeded  by  natural  or  artificial 
navigations,  such  as  we  find  in  Russia,  from 
Çt*  Petersburgh  to  the  centre  of  Siberia. 
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